











Space-saving ruggec 


Built, shipped and installed as a compact 
unit, the new Elliott geared turbine has 
many advanced features that fit it to the 
most exacting requirements. Here are some 
of them: 


@ Turbine wheels and pinions mounted 
on a single sturdy high-speed shaft— 


@ Double-helical gears and pinions 
eliminate end thrust and the need 
for maintaining critical thrust 
bearing. 


Requires no base plate or external 
oil reservoir. Three-point support. 


Neatly arranged lubrication system, 
with all external oil piping con- 
nected to lower casing. 


Liner-type bearings . . . gear-type oil 
pump, self-priming . . . Kingsbury 
floating-ring type oil seals with 
slingers. 


Also built in coupled design, with pinion 
shaft flexibly coupled to the turbine. 


43.1 
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only one of many 
vital factors 
in the new 


ELLIOTT 


Geared 
Turbine 
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, BUYERS are sometimes told that steam traps for vacuum return 
ONLY 2'¢ per year per trap service must be “different” —requiring, we suppose, some mysterious 
parts costs on traps aver- ability to recognize vacuum and act accordingly. 
aging 11 years of service at The truth is that vacuum isn’t vacuum to any steam trap. It is just 
pressure below atmospheric pressure. All vacuum does is increase 
Globe Steel Tubes Company, the pressure differential across the trap orifice. An Armstrong trap 
doesn’t care whether it discharges to vacuum, back pressure or atmos- 
phere. It works just the same in all cases. 
‘ Because Armstrong traps don’t have to wait for condensate to 
PRACTICALLY ZERO mainte- cool, drainage is fast and pact temperatures and BTU output 
nance, complete satisfaction are maximum. 
with traps after 12 years Armstrong traps won't cause you to lose vacuum. Any flash steam 
é from their discharge is quickly condensed. It is the leaky traps that 
service on 10 Ibs. pressure, make it hard to hold vacuum! 
5” vacuum—Liquid Veneer The mechanisms in Armstrong traps for low pressure vacuum return 
Corp., Buffalo, N.Y. service are identical in design, womkeneahie and materials to those 
used in traps for 900°F, 950 Ibs. pressure. They can’t help but 
operate a long, long time without leaking. This makes it nice 
for the maintenance man, too. 
Fast heat-up, high temperatures, low maintenance, long life—all 
wrapped up in one package. Ask your Armstrong Representative to 
go over your vacuum heating system with you. 


ARMSTRONG MACHINE WORKS 
810 Maple St., Three Rivers, Michigan 


Milwaukee, Wisconsin. 


*Send for 4-page Bulletin 

No. 223, “Vacuum Isn't ARMSTRONG MACHINE WORKS 

y * “eyes 810 Maple St., Three Rivers, Michigan 
acuum —e comprete cis- ‘ee TT Please send Bulletin 223, ‘Vacuum Isn't Vacuum" 

cussion of vacuum, effect 

on trap selection, causes 

of vacuum loss, effect of 

flash steam, etc. Free on , Breet Address 

request. Just fill in and 

mail the coupon. 


City — Zone State 
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Grinders at work on a propel- 
ler-type hydraulic tusbine im- 
peller at Allis-Chaimers’ plant 
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Adjust-O-Feeder 
Model 1105-S 


LOW COST 
COMPACT 


Built-in standard motor — no separate 
gearbox or couplings. 
Built-in oil-enclosed gear reducer. 


MICRO-STROKE ADJUSTMENT 
Scale easily read — crank and connecting 
rod operate in horizontal plane. 


LONG LIFE AND EASY MAINTENANCE 
One-piece Meehanite iron frame for 
positive alignment of all moving parts. 
Double check valves on suction and 
discharge easily removable. 


This new, compact chemical feed pump, by 
%Proportioneers, Inc.%, is inexpensive and 
provides accurate boiler water treatment for 


plants where a low capacity, medium pressure 


pump will meet requirements. The standard 
Model 1105-S has a capacity range from 1 to 10 
GPH and will discharge against pressures up 
to 650 psig. For lower feeds, the unit is avail- 
able with a range of from 0.5 to 5 GPH. Com- 
plete and self-contained, Model 1105-S weighs 
less than 100 lbs. and is ready to operate. 


Ask for Bulletin 1105 


Write to %PROPORTIONEERS, INC.%, 385 Harris Ave., Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 


For more data circle 503 on Post Card 





ENGINEERS’ PREVIEW 


SOUTHERN California Edison Co. has ordered a 

125,000/156,250-kw turbine generator unit, with a 
10,000-kw auxiliary generator, from the Westinghouse 
Electric Corp. One of the largest single-shaft turbine 
generators on order, the unit will be installed at Redondo 
Beach Steam Station No. 2, about 25 miles southwest of 
Los Angeles. 

The turbine is designed for 1800 psi steam pressure, and 
1000 F temperature, with reheat to 1000 F. It will be a 
three-cylinder, triple-exhaust turbine. The generator 
will be of the hydrogen-cooled type, and will generate 
at 18,000 v. Shipment of the equipment is scheduled for 
late 1954 

* . * 
x FACE DEPARTMENT. Yes, we know 
That item about the Saxon and the Cossack, on 
page 8 of the June issue, was not written originally by 
Commodore Oliver Hazard Perry, as we said, but 
instead by his brother, Matthew C. Perry, also a 
Commodore. We should have suspected that, because 
Oliver Hazard Perry, according to the records, died 
in 1819, whereas his brother Matthew died in 1858, 
two years after the statement quoted. With all that, 
itis still a mighty interesting and significant statement 
for anybody to make in 1856. 
* + of 
WO OHIO ELECTRIC utility companies are winners 
of the first More Power to America Award, of the 


now. 


Edison Electric Institute 

The Cleveland Electric Illuminating Co. took national 
honors in the division which includes utilities having 
250,000 meters or more, while the Dayton Power and 
Light Co. was winner in the division having up to 250, 
000 meters. Each of the winners received a plaque and a 
cash prize 

First award for the national leadership in the field of 
industrial electrification, the More Power to America 
Award is offered by the General Electric Company and 
is presented through the Edison Electric Institute 

* *” * 
AFTER 33 years of service with the Los Angeles 
Department of Water and Power, Charles P. 

Garman, assistant general manager and chief engineer 
since 1951, retired early this year. He had started 
his electrical career with the Dayton Power and Light 
Co., went to Los Angeles in 1911, but two years later 
returned to his home town. After seven more years 
with Dayton Power and Light Co., during which time 


he advanced to the position of superintendent of 


meters, he returned to Los Angeles in 1920, and joined 
the Department of Water and Power as a draftsman. 

He steadily advanced through the positions of engi- 
neer of design, engineer of design and construction, 
assistant chief electrical engineer, chief electrical engi- 
neer to assistant general manager and chief engineer. 
Among the major power system projects with which 
Mr. Garman has been identified are the Boulder trans- 
mission line system, the Harbor and Valley steam 
generating plants and the Owens Gorge hydroelectric 
development. 


A 
siict 
August, 


1953 


For THE BEST preview of the future, keep your eye 
on the comic strips. Science finally has caught up 
with Dick Tracy and broken his monopoly on the 
wrist-watch-radio transmitter and receiver. Right out 
of the comic strips into reality it has come, as shown in 
the accompanying picture. Complete radio transmitter 
like this, incorporating transistors and all circuit ele- 


R. L. Wallace, Jr., demonstrating complete radio 
transmitter in his shirt pocket at the AIEE Meeting 


ments, was demonstrated at the North Eastern District 
Meeting of the American Institute of Electrical Engi- 
neers at Boston, by R. L. Wallace, Jr., of the Bell Tele- 
phone Laboratories, Inc. The transmitter was pinned 
to Mr. Wallace’s shirt and was powered by a tiny 
battery in his breast pocket, and he carried an antenna 
about as big as a pack of cigarettes. His voice was 
picked up in another room and amplified so it could be 
heard throughout the Sheraton Plaza Hotel where 
more than 800 electrical engineers held their annual 
spring meeting. 
~ * * 
ATIONAL SAFETY COUNCIL has just published a 
1953-54 edition of the National Directory of Safety 
Films. It contains a comprehensive listing of 963 motion 
pictures and slide film for use in training personnel in 
occupational accident prevention. The Directory will be 
kept up to date with supplements, published quarterly 
Copies available for 75 cents each from National Satety 
Council, 425 North Michigan Ave., Chicago 11, Ill 
The council also has a new handbook of Accident Pre 
vention for Business and Industry, specially designed for 
small business or the supervisor of a department in a 
large organization. It advises the small business man, who 
cannot afford to employ a full time safety specialist, how 
It includes several check lists 
For further information and 


to use outside assistance 
and is illustrated profusely 
prices on it, write the National Safety Council 

Finally, there is a new free booklet, Service Guide 2.1 
Occupational Safety Services, showing all the varied 


accident prevention aids available from the council 





pte And a ten dollar one at that! This is the 
last public view of the whiskers of Carl Raines, 
General Electric turbine installation engineer, as pre- 
served for posterity by a photographer as Raines was 
writing his report on starting up the first 62,500-kw 


Carl Raines with beaver 


GE turbine generator at Bokaro Steam Station in India. 
He grew the mustache and the beard while in India 
this Spring, and delayed shaving for a few days after 
his return to the United States. A few hours after the 
photo was taken, he shaved them off. 

~*~ * * 


HERE doesn't seem to be any excuse for high school 

graduates failing to obtain a college education now-a 
days, at least for financial reasons. Midwest industry is 
‘During the past academic 
year, according to Clarence E. Deakins, dean of stu 
dents at IIT, *'441 students, nearly a quarter of our full 
time enroilment, obtained financial help in the form of a 
scholarship of some kind. The scholarships’ total mone 
tary value was $264,000."" In addition to the scholarships 
sponsored by industry, which needs scientists and engi 


making it increasingly easy 


neers, another point in the high school student's favor is 
the co-operative plan, in which the student alternates 
study semesters with semesters working for industry in 
his field. Many students are able to support themselves in 
this way and in five years will have enough credits for a 
degree and, in addition, about 24% years of practical 
experience 
Se 
IVE EAR! all you bald old bucks who grew up with 
the good old reciprocating steam engine! And, 
incidentally, there are lots of old ones — engines, that 
is — and a great many new ones giving very good serv- 
ice today. But again — hearken! Did you know that if 
you own and operate an Elliott (Ridgway) steam engine 
or a Chuse, or an Ames, you can obtain parts and 
service for them from Skinner Engine Co.? Skinner has 
acquired all Elliott and Ames drawings, records, in- 
ventories, tools and patterns for such engines. Inciden- 
tally, Skinner also has developed a new design of 
steeple-compound unaflow single-acting steam engine, 
designed primarily for powering new twin screw ves- 
sels, the car ferries Spartan and Badger. We'll show you 
a cross-section of this engine in a future issue. 





ATOMIC POWER REPRINTS AVAILABLE 


We HAVE RECEIVED so many requests for tear sheets of the 


article ‘Sources of Information on Atomic Power in 


the July issue, that we have had reprints made of it to 


To obtain a copy 


send free to those wishing 
on the prepaid post card on pag: 


a COpy 
merely write ‘Source 
35 or 137 of this issue and mail it to us. Your copy will 
be mauled at once 

We also have available a number of copies of the Atom 
Power Section published in the June issue. For a reprint 
of this section, just write ‘Atomics’ on the post card 


and mail it to us 











~ * * 
NE OF THE nation’s youngest electric utility com- 
panies, with only a single customer, won the elec- 
trical industry's top honor when Electric Energy, Inc. 
was presented the Charles A. Coffin Award for out- 
standing achievement during 1952. This was done 
during the Edison Electric Institute’s 21st Annual Con- 
vention at Atlantic City. The award-winning company, 
established in 1950 to supply electric power to the 
AEC project at Paducah, Ky., was given the award for 
vision, initiative, and courage in pioneering action by a 
group of electric utility companies to handle power 
loads larger than one company could handle alone, and 
in building new generating facilities for this purpose. 
~~ * * 
ROPANE gas has been used for the first time as fuel for 
one of the Union Pacific gas turbine electric locomo 
tives, according to a recent report by UP. The report does 
not say whether or not it was liquefied, but we presume 
it was, for convenience in carrying on the locomotive 
The new development is the result of joint research by 
Union Pacific, Richfield Oil, and General Electric. Union 
Pacific said it plans to place this and similar locomotives 


in regular freight service between Los Angeles and Sale 
Lake (¢ ity 


* * * 

{RED D. MOSHER will be the new district sales 
agent of Erie City Iron Works for the Buffalo- 
Rochester-Erie area. He is a graduate mechanical engi- 
neer from Brooklyn Polytechnic Institute and did post 
graduate work at Pratt Institute and New York Uni- 
versity. He has served as operating engineer and boiler 
inspector in New York State, and has been a research 
engineer on forced circulation and integral furnace 
boilers, on firing of gas turbine power plants, and on 
special locomotive stokers. He is a member of ASME 
and author of over 100 papers and technical articles, 

some of them published in POWER ENGINEERING. 

7 * * 
ORTON CO.'s new $6,000,000 grinding machine 
plant suffered damage estimated at over $1,000,000 in 
a disastrous 10-min tornado that hit Worcester, Mass., on 
June 9. Damage was limited primarily to the building 
itself. The steel decking of the roof was blown hundreds 
of yards, windows were blown out, sidings stripped off, 
although the structural members themselves suffered 
practically no damage. Water from broken pipes, broken 
glass, and debris filled the entire factory and office area. 
Fortunately, nobody was killed at the plant and only 
about eight were injured, because employees had warning 
of the tornado and had presence of mind to take cover 
The plant was back in production 62 hours later. 
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“INDICATO! 
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Yarway Remote Water Level Indicator is of the 
manometric type with automatic temperature 
compensation. Note new “wide vision’ face 
See Yarway Bulletin WG-1823 


WIDER 
VISION 


for easier remote boiler 
water level readings 


@ Vastly improved visibility of remote 
boiler water level readings can now be 
enjoyed by boiler plant operators. 

The new ‘‘wide vision’’ face on 
Yarway Remote Liquid Level Indi- 
cators allows reading from the side as 
well as the front of the indicator. 

Boiler water levels and other liquid 
levels can be checked from most any 
position in the control room or wher- 
ever the Yarway Indicator is installed. 

Indicating mechanism is operated 
by the boiler water level itself, assuring 
instant, accugate readings. Indicating 
mechanism is never under pressure. 
There are no stuffing boxes. 

Over 10,000 Yarway Remote Liquid 
Level Indicators are successfully used 
throughout industry—primarily for 
indicating boiler water levels, but also 
other liquid level applications, and for 
super-heater pressure differential indi- 
cation aboard ship. 


APPROVED MANOMETRIC TYPE 
Yarway Remote Liquid Level Indi- 
cators are of the manometric type, 
with automatic temperature compen- 
sation, as approved for use under the 
new ruling of the A.S.M.E. Boiler Code 
Committee as covered in Code Case 
#1155, which permits the use of two 
remote indicators in place of one of 
the high pressure boiler water gages 
on boilers over 900 psi. 

Additional information— write 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 








Suggested installation of Yarway Remote 
Liquid Level Indicators and High Pressure 
Water Gages as now permitted by the 
A.S.M.E. Boiler Code. 
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ONDITION 
SLUDGE 


@ Sludge—the ever-present thief of boiler efficiency—can be con- 
trolled with Dearborn’s sludge-conditioning Formula 659. 
IMPORTANT FUNCTIONS OF FORMULA 659 

PREVENTS sludge from adhering to boiler surface. 

PROVIDES colloidal action; prevents crystalline scale formation. 
PRODUCES better quality steam by modifying bubble formation 
responsible for foaming conditions. 


ELIMINATES corrosion in feed lines, heaters and internal boiler 
surfaces caused by dissolved oxygen. 

Compatible with other treatments, this Dearborn formula will 
greatly reduce maintenance and production costs. 


V4 . COMBATTING CORROSION 
EVERYWHERE SINCE 1887 


TRADE MARK 


DEARBORN CHEMICAL COMPANY : Merchandise Mart Plaza, Chicago 54, Illinois 








4 


THIS IS UNCONDITIONED SLUDGE THIS IS CONDITIONED SLUDGE 
Untreated sludge particles settle into a compatt Treated sludge particles, surrounded by water mole 
inass, preventing water contact with metal surfaces cules, produce fluid and non-adherent particles 
ond producing sludge-type scale which prevent packing and attachment 


your Dearborn Engineer 


will visit your plant, ana- 
lyze the pertinent waters, 
make recommendations for 
the proper treatment and 
the equipment necessary to 
establish a simple control 
that eliminates unnecessary 
expense. 


WRITE FOR THESE 
VALUABLE BULLETINS 


Dearborn Chemical Company Dept. PG 
Merchandise Mart Plaza 
Chicago $4, Illinois 


Please send me 
Bulletin 5008-A—Dearborn Formula 659 
Bulletin $000 —Dearborn Industrial Water 
Treatment and Engineering Service 
Bulletin 5013 Dearborn Filmeen 
Bulletin $002 Dearborn Formula 1434 
Have a Dearborn Engineer call 


Name.. 

Position 

Company 
iddres 


City 
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To simplify installa- 
tion, both turbine 
and generator are 
shipped as complete 
assemblies with ro- 
tors locked in place. 
Turbine insulation 
is also applied at 
factory. Illustration 
at left shows 7500- 
kw turbine ready to 
be covered with 
tarpaulin before 


shipment. 


Attractive appearance of WA-Series tur- 
bine and generator is shown above. Unit 
is rated 7500 kw, with steam conditions of 
600 psig, 825 F, 12 inches mercury abso- 
lute. A-C also supplied surface condenser, 
pumps and motors for this installation. 











STEAM 

TURBINE 
GENERATOR 
UNIT 










Engineered to Meet 
Requirements of a 
Modern Power Plant! 





ERE’S another Allis-Chalmers WA-Series 
H turbine generator unit with the kind of 
design features and performance that power 
producers everywhere are looking for today. 

Available for condensing and non-condensing 
service, the up-to-date WA-Series impulse tur- 
bine design is built in sizes 2000 kw and larger 
in NEMA standard ratings. Basic engineering 
features include labyrinth steam seals through- 
out, removable external glands, high chrome 
alloy steel buckets and nozzles, and time-proved 


governing system. 


Simplicity is Keynote 
For ease of installation and maintenance, every 
detail has been designed to assure maximum 
simplicity. Three-bearing construction; above- 
the-floor oil piping; bracket-bearing, housing- 
type air-cooled generator — all result in a com- 


pact unit with simple foundation requirements. 
And shipment of the turbine and the generator 
with their rotors in place further minimizes 


installation costs. 

Completely coordinated in design, these mod- 
ern generating units are manufactured, assem- 
bled and tested in one plant under unified 
supervision. 

For a detailed story of the WA-Series fea- 
tures that can help you reduce costs, ask your 
A-C representative for Bulletin 03B7654, or 


write to Allis-Chalmers, Milwaukee 1, Wis. 
A-4112 


ALLIS-CHALMERS <> 


AD 





WISCONSIN POWER AND Lith? 


on the line 


COAL SCALE 
HOPPER—_ 





B&W CYCLONE-FIRED RADIANT BOILER 








GUMPANY'S CYCLONE-FIRED BOILER 


97.41% of the year 


1952 


DEC. 
97.41 100 


at EDGEWATER PLANT 


This outstanding record for a coal-burning 
unit was established during 1952 by the 
operators of Wisconsin Power and Light's 
Cyclone-Fired B&W Radiant boiler at the 
Edgewater Plant. 


Cyclone Furnaces make a major contribu- 
tion to high availability because they elimi- 
nate so much of the coal preparing equipment 
that is a source of continuous maintenance 
and possible outage. Cyclones burn coal that 
is merely crushed, not pulverized. This means 
that banks of many pulverizers, with their 
moving parts, motors, fans, lubricating sys- 
tems, burners, piping and ducts, are elimi- 
nated. They are replaced by a few sturdy, 
simple Cyclone Furnaces. 


Ease of operation and increased safety with 
the Cyclone Furnace are also important fac- 
tors that mean sustained on-the-line perform- 
ance. There are far fewer burners to light 
with Cyclone Furnaces, and because they use 
crushed coal, they eliminate the danger of 
furnace explosions that might occur with 
powdered fuel. 


Further, by keeping the ash where it be- 
longs—in the furnace—and severely reducing 
the amount of fly ash in the combustion gas, 
the Cyclone Furnace further contributes to 
high levels of operation. Ash accumulations 
on boiler and other surfaces are curtailed, 
and wear on boiler parts, and on machinery 
such as induced-draft fans, is greatly reduced. 

Increased availability is just one of the 
many advantages to be obtained from Cyclone 
Furnace Firing. Other important benefits in- 
clude reduced atmospheric pollution and a 
money-saving solution to the fly-ash prob- 
lem, reduced cost of maintenance, greater 
efficiency, and boiler-room space savings. 

Twenty B&W Cyclone-Fired Boilers are 
now in operation and have a total accumu- 
lated service time of over 50 years. Many other 
Cyclone-fired boilers are under construction. 

We will be pleased to discuss with you the 
many positive advantages which Cyclone Fur- 
nace Firing can contribute to your operations. 
The Babcock & Wilcox Co., Boiler Division, 
161 East 42nd Street, New York 17, N. Y. 


RY LR, RI 


BABCOCK | 








soume 
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Harnessing heat for all industry 





Hear is one of man’s most useful servants. 
With it, he can separate gasoline from crude 
oil . . . cook food . . . generate electricity .. . 
refine steel from raw ore and roll it into mile- 
long sheets. But to do these and countless 
other jobs, heat must be applied in the cor- 
rect amounts . . . to obtain critical tempera- 
ture values. 

Forward-looking research and production 
men realized some years ago that “rule of 
thumb”’ was entirely inadequate for replac- 
ing complex processes. They needed facts 
obtainable only from automatic measure- 
ment ... performance possible only through 
automatic control. 


Honeywell has consistently led the way 
toward new and better temperature instru- 
mentation. Continuing research has devel- 
oped sensing elements which cover the full 
temperature spectrum . . . instruments which 
provide the desired accuracy . . . and auto- 
matic controls which can regulate any pro- 


duction process. 


instruments 

The complete Honeywell family offers a 
broad choice of characteristics to suit in- 
dividual applications. ElectroniK indicators, 
circular chart and strip chart recorders and 
controllers afford the peak in performance 
through “‘Continuous Balance” high-speed 


sensing elements 


thermocouples 


electronic measurement. Pyr-O-Vane milli- 
voltmeter instruments fit many processes 
which need accurate indication and control. 
Brown Thermometers are economical instru- 
ments for recording and controlling moderate 
temperatures. 


controls 

With Pyr-O-Vane instruments you can have 
electric control of either the two-position, 
three-position or time-proportioning types. 


With Thermometers, you may choose from 
electric two-position, pneumatic on-off or 
proportioning control, and cam-operated 
program control. 


With ElectroniK instruments, your selection 
covers practically any form of electric or 
pneumatic control, including the most ad- 
vanced types suitable for complex processes, 
and the most flexible program controls. 


Watch 270 plant 
with the 


Radiamatic 





fad 


SCAN NING SYSTEM consists of Electronih recorder and 
eontrol unit. Indicator lights on control unit identify the point 


being measured. 


a Les hl a. “¢ 


temperatures 


Scanner 


ing, continuous recording of all 270 points, selec- 
tive recording, recording of points which depart 
from specified limits, and operation of annunciator 


Irs EASY and economical to keep constant watch 
over temperatures of potential trouble spots 
throughout the plant, when you have an Elec- 
tronik Scanning System. From a central point, contacts when any temperature exceeds a pre-set 
you can monitor temperatures of bearings, hy- point. The chart moves only when the instrument 
draulic couplings, boiler tubes, cooling oil lines. . . is actually recording. Separate temperature limits 
at surprisingly low cost per point. can be set for each bank of 9 thermocouples. 

Your local Honeywell engineering representative 
will be glad to discuss how this instrument can 
help you protect plant equipment economically. 
Call him today .. . he is as near as your phone. 


This instrument can concentrate data from as 
many as 270 different locations. It scans through 
successive thermocouple points at a rate as fast as 
one second per point . . . re-checking each point at 
approximately four-minute intervals. MINNEAPOLIS-HONEYWELL REGULATOR Co., In- 
At the operator’s choice, it can perform these dustrial Division, 4587 Wayne Ave., Philadelphia 
various functions: simple scanning without record- 44, Penna. 


REFERENCE DATA: Write for Data Sheet No. 10.0-9, “Electronik Scanning System,” and Catalog 90-2, ‘Supervisory instruments for Power Generation.” 


Honeywell 


OME WELL BROWN ‘INSTRUMENTS 
. a 
Fiat we Coutiol 
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The Feedwater Heater 


with Complete 











Trafhe contro! in a feed water heater? Quite necessary, 
when you consider how inefhcient the heating effect 
would otherwise be. Imagine the confusion of eddy 
currents and the consequent severe tube erosion if the 
steam entered without proper guidance 

In G-R Feedwater Heaters, control of both steam and 
water is complete and effective—the result of three quar 
ters of a century's experience in the design of heat 
transfer apparatus by The Griscom Russell Company 

Where the steam enters these G-R Heaters, its flow 
is first directed by an impact battle, and when necessary, 


by a specially designed desuperheating enclosure before 


THE GRISCOM-RUSSELL 


Trattic Control 











stor 























stop 


. 


continuing its course through the heater. When sub- 





cooling is desired, the condensate is further guided 
through a sub-cooling zone before draining through the 
shell outlet 

Not only the steam in the shell, but also the water in 
the tubes is under constant control. Leak-tight tube 
joints and properly designed gasket joints throughout 
insure the safe routing of the water through the tubes. 

Write for bulletin describing these control measures 
in detail. It also gives many other reasons why G-R 
Feedwater Heaters should be your choice, whether for 


low, medium or high-pressure service. 


CO., MASSILLON, OHIO 


(GI BY Feedwater Heaters (& 


HEAT TRANSFER APPARATUS 
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“WE CUT OPERATING COSTS $67,000 A YEAR— 
BY BURNING COAL THE MODERN WAY!” 


This unretouched photo shows Bernheim’s 
modernized power plant operating under 
full load. Three boilers now provide more 
steam than six boilers did before modern- 
ization. Automatic combustion controls 
have been installed. The increased effi- 
ciency has resulted in large fuel savings, 
virtually smokeless operation, and greatly 
reduced maintenance costs. 


Why not take full advantage of coal’s economy? Cut 
your operating costs to a minimum with automatic coal- 
and ash-handling equipment. Get more steam for every 
dollar with an up-to-date combustion installation. 

Whether you're building a new plant, or planning to 
modernize, a consulting engineer can show you how 
you can get big savings by burning coal in a modern 
plant designed to meet your specific needs. 

Consider, too, that of all fuels, coal alone has virtually 
unlimited reserves. And America’s coal industry leads 
the world in efficient, economical production. That 
means that, unlike other fuels, ample coal will be avail- 
able in the future—and at relatively more stable prices. 


FOR HIGH EFFICIENCY ap FOR LOW 


CAN COUNT ON COAL! 


YO 


If you operate a steam plant, you can’t 


COAL 
COAL 


COAL 


COAL 


COAL 
COAL 


afford to ignore these facts! 


in most places is today’s lowest-cost fuel. 
resources in America are adequate for all 
needs—for hundreds of years to come. 
production in the U.S.A. is highly mechanized 
and by far the most efficient in the world. 
prices will therefore remain the most stable of 
all fuels. 

is the safest fuel to store and use. 

is the fuel that industry counts on more and 
more—for with modern combustion and han- 
dling equipment, the inherent advantages of 
well-prepared coal net even bigger savings. 


BITUMINOUS COAL INSTITUTE 


A Department of National Coal Association, Washington, D. C. 


aAY i 
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No. 677-A—1500-pound welding-end 
steel valve for superheated steam serv- 
ice. A. S. M. E. standards with heavy 
duty handwheel control. 





R-S VALVE ADVANTAGES 


Under Automatic Control 


1, Wide range of throttling from open to closed position. 
30 to 1 is standard. Minimum torque required for 


positioning. 





2. Any type of instrument or control actuator can be used 
depending on preference and conditions. In any appli- 
cation, the R-S Valve usually costs less to purchase, less 
to install and results in lower pumping costs due to 
simplicity of design. 

3. R-S Valve design offers no pockets to capture sedi- 
ment, no change of flow-direction to create turbulence. 
Freedom from turbulence reduces erosion and cavita- p 
tion and therefore adds to the life of the valve. 5 


R-S Valves are used for regulation, pressure reduction, No. 864—50-pound valve equipped with 
rubber seat, extended shaft, thrust bear- 


liquid level control, flow control, shut-off and other tag, Geer ctund end heavy duty hend- 
functional applications. wheel control. 





Consult your local R-S Valve Engineers, or write direct. 


R-S PRODUCTS CORPORATION « 4600 Germantown Ave., Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 


REPRESENTATIVES IN PRINCIPAL CITIES 





slantetenbieemeneeneenemens Bas ASRS HERE 
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All Boilers at New Plant Yates 
of the Georgia Power Company 


equipped with 


LJUNGSTROM 
AIK PREMEATERS 


Geared to provide increasing facilities to keep pace 
with Georgia’s growing power demands, Georgia 
Power Company’s new Plant Yates Station is now 
producing 200,000 kilowatts with a third 100,000 
kilowatt unit scheduled to go in service this fall. The 
station was designed and engineered by Southern 
Services, Inc., of Birmingham. 

Each 100,000-kw turbine-generator in this new 
plant is powered by a Combustion Engineering 
Superheater Steam Generator, designed for pulver- 
ized coal firing, and natural gas as an alternate fuel. 
Each C-E Boiler generates 975,000 pounds of steam 
per hour at 1325 psi and 950 F. 






































All of these modern steam generating units have 
been designed to incorporate two Ljungstrom Air 
Preheaters. These Ljungstroms are designed to pre- 
heat incoming combustion air to 655 F, and cool 
stack gases to 300 F. 

Plant Yates is another example of the widespread 
acceptance of the Ljungstrom Air Preheater by 
boiler manufacturers, consulting engineers, and utili- 
ties. Since the war, over 285,000,000 pounds of 
steam capacity per hour have been designed to 
incorporate the Ljungstrom ... another proof that 
Ljungstrom Air Preheaters are standard equipment 
for high efficiency steam generating units. 


THE Air Preheater Corporation 60 East 42nd St., New York 17, W. Y. 
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MOVE IN STEAM 


JUST HOOK’ER UP TO SERVICES 


It's @ compact, 2 drum water tube boiler heavily insulated and-steel cased, 


complete with automatic oil or gas or combination burner. It has integral 





water cooled furnace. Keystones are available in standard capacities from 
2490 Ib. steam per hour and up as 


factory assembled units in a wide range 





of operating pressures. At the left is 
shown the bare boiler element to il- 
lustrate that Keystones are not ordinary 
packaged boilers. They are rated 5 
square feet of heating surface per de- 
veloped horsepower like largest water 


tube boilers. 











UNIQUE 3 PASS GAS TRAVEL 


Gas flow areas are propor- 
tioned to decreasing gas 
temperatures providing prac- 
tically constant velocity and 
assure no pockets where un- 
burned gases can accumulate. 
Alll boiler surfaces exposed 
to heat transfer are complete- 
ly submerged below water 
line. Booklet SB38 tells the 
complete story. 








ERIE CITY IRON WORKS.- ERIE, PA. 


STEAM GENERATORS ° SUPERHEATERS ° ECONOMIZERS AIR PREHEATERS 
UNDERFEED and SPREADER STOKERS ° PULVERIZERS 


Sem tel a Ali Met tl cette a lta en tt Need Smt - 


R ET {GINEERII ‘ 





a 


TO ORDER ~ 


It's complete with 





necessary instru- 

ments and safety 

controls—automatic 

oil, gas, or combina- 

tion burner — oper- 

7 . . i oo, . ' atesat approximately 
c =? : ee 80°. efficiency. 








fi 


i 





ee 





























ERIE CITY VL aot ERIE CITY VC 

horizontal 2-drum vertical 2-drum ERIE CITY TYPE 
integral furnace, 2 integral furnace, net = =6"'C" 3-drum steam 
steel cased steam : | steel cased steam 

generators. ; generators. 
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Below is a typical forced-ventilated installa- 


tion. Motor can be arranged so ducts can be 
brought in at any angle. 








Lucite window makes brush inspection easy. Simply Light, sturdy end covers and air shields are easily 
remove window for quick entrance to brushes and quickly removed for inspection and cleaning. No 


..» for checking and inspection and maintenance. crane is required. Qne man can do the job easily. 
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Synchronous Motor Offers 
New Installation Flexibility 


When forced ventilation is required you can elimi- This added installation flexibility may open up new 
nate many installation problems with this synchro- opportunities to save money with synchronous mo- 
nous motor. Air is supplied to the motor from both tors. In many cases, these motors will improve your 
ends through air inlet brackets... two at each power factor and reduce your power bill. They pro- 
end, on either side. Duct or pipe connections can be vide more power per dollar for many types of 
brought from above ... from below... from one side drives than any other motor. 

or the other .. . or a combination. Thus, you can Get all the facts on Westinghouse Synchronous 
position the motor without regard for duct work. Motor savings. Ask your Westinghouse representa- 
tive for information on the simplified inspection 
and servicing these motors offer. Complete informa- 
tion is available. Ask him for a copy of DB-3200 
or write Westinghouse Electric Corporation, P, O. 
Box 868, Pittsburgh 30, Pennsylvania. J-10354-A 


Covers and air shields, too, add to installation 
flexibility. They can be easily removed — by hand 
— for inspection or cleaning of the motor. No 
crane is required. Thus motors can be mounted 
in hard-to-reach places. 


you can BE SURE...1¢ 17s 


Westinghouse 


Matched control for the motor. This Slipsyn 
Synchronous Motor Control protects your 
motor investment... helps you get more for 
your power dollar. 
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For Condenser Plates 


ws REVERE 


In 1808 Paul Revere rolled the copper plates for the boilers 
of Robert Fulton’s second and third steamships. Ever since 
then Revere has been a preferred source of supply for rolled 
non-ferrous plates. Today you will find Revere plates in marine 
and stationary condensers, heat exchangers, evaporators, feed 
water heaters and similar equipment in ships, chemical plants 
and refineries, public and private generating stations—wher- 
ever long service is essential. 

Revere plates, like Revere condenser tubes, are available in 
all the customary alloys, shapes and sizes. For collaboration in 
selection of the most durable alloy, consult Revere. 

And write on your company letterhead for a free copy 
of a most informative booklet: “Life Extension for Con- 


denser Tubes.” 
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Condenser plate for large steam power 
plant, ready to ship from a Revere mill. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
— >. . 


Mills: Baltimore. Md.; Chicago and Clinton, 1/1; Detrott, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N.Y. 
Sales Ofhces in Principal Citres, Distributors Everywhere. 


SEE REVERE’S ‘MEET THE PRESS" ON NBC TELEVISION, SUNDAYS 


POWER 














CONO CONTROL VALVES... for water treatment 


SPECIFIED BY THESE FIRMS Cono Close Coupled Pneumatic Control Valves provide unbroken 


(partial list) 
American Cyanamid lon Exchange Div 
Belco Industrial Equipment Div., Inc 
a operation of demineralizers and other process systems. Hun- 
eneral Filters, Inc 
Graver Water Conditioning Co dreds of Conoflow valves, like those shown here, have been in 
illinois Water Treatment Co 


Permutit Co. . . : , ‘ : 
Worthington Pump & Machinery Corp Operation many years without maintenance or repair. Cono Con- 


service day in, day out—year in, year out—in the automatic 


trol Valves are available in assemblies for on-off service (guaran- 


ee eo teed bubble-tight shut off) or for throttling control. Available 


(partial list) 
Atomic Energy Commission Arco, Idaho ‘ , a 
J. T. Baker Chemical Co Phillipsburg, N. J with optional features such as handwheel type limit stops as 
Blockson Chemical Co. Joliet, Ilinois 
Consolidated Edison Corp. New York 
Dow Chemical Co. Freeport, Texas 
Dow Chemical Co. Velasco, Texas for actuating remote visible or audible signals. Body sizes up to 
Dow Chemical Co. Pittsburg, Calif 
Gulf States Utilities Baton Rouge, La. " witate ~ Dia ae a _ 
johns-Manville Manville N.} 12" in all materials—rubber lined, Saran lined, alloys, etc. 
Penna. Power & Light Shawmont, Pa 
Philadelphia Electric Co. Schuylkill Station Write or phone for Conoflow's usual personalized attention. 


CONOFLOW CORPORATION 


Foremost Manufacturers of Final Control Elements 
2100 ARCH STREET, PHILADELPHIA 3, PENNSYLVANIA 


shown, plastic position indicators, and micro-switch attachments 
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Etiwanda Steam Station of Southern California Edison 
Company, located in the fast-growing Fontana District 
near Los Angeles, has an initial capacity of 250,000 
Aew. It was designed and built by Stone & Webster 
Engineering Corporation, in collaboration with the 
client's engineering department. 


Etiwanda Steam Power Station was designed 
for efficiency, ruggedness, simplicity — and 
economy. 

The station, largest in the country to use 
cooling towers for circulating water, is almost 
entirely “outdoors”. This and other features of 
the design have achieved outstanding econ- 
omy in plant cost combined with high 
thermal efficiency and mini- 


mum operating costs. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 
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Vaonaty haps HOLDOTITE 
SPLICING COMPOUND 


Holdtite® Friction Tape is th: , Holdtite Rubber Tape is un 
beatable for perfect splicing 
strength fabric that makes it su when used with U.S. Holdtite 
perior and dependable tape Friction Tape. Exceeds A.S.T.M 


High dielectric strength and specifications, 


tops for general use. Has a high 


strong adhesion. Straight-tear- 


ing, non-ravelling, contains no 
M 4 a 


pin holes. Exceeds A.S.1 - 


specifications, 





Royalastic Plastic Tape is 
highly resistant to water, oils, 
acids, alkalies and corrosive 
chemicals. It does the work of 
both rubber and frictron tape 
for a wide range of jobs. High 
dielectric strength, High tensile 
strength. Clings tightly. Good 
stretch. Makes neat splices. 


Handy guide to the right U.S. tape 


for any splicing job 


_ Ae 
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U.S. Gray Perfection Friction | Usco Splicing Compound. The | | 
Tape has the strongest type of new (not reclaim) finest grade 4 
adhesion with a firm tack. A | natural rubber used in USCO 

stronger, heavier, high tensile / insures perfect and waterproof 

strength fabric. No pinholes af oe splices. It gives longer life 

Will not dry out. Meets and ex \ greater mechanical strength 

ceeds all accepted specifications better insulation. Will fuse into 
Recommended for the most ex- * ; \ a solid mass quickly without 


acting jobs, heat. 


l nited States Rubber Company is a single source for every 
electrical tape. Simplify your purchasing by using one line. 


Place your order now. 


UNITED STATES RUBBER COMPANY 


Uskorona Splicing Compound 
gives 100°% protection on high 
voltage jobs. Maximum resist 
ance to both ozone and mois 
ture. Ideal for underground use 
High tensile strength, elonga 
tion, extremely high dielectric 
strength, low power factor 
Fuses quickly without heat or 
pressure, makes perfect splices. 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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for using 


RING BALANCE 
INSTRUMENTS 


THREE 


BASIC 


and 


AUTOMATIC COMBUSTION 
CONTROLS 


REASONS 


HAGAN 
HALL 
BUROMIN 
CALGON 


POWER ENGINEERING 





—P versariuty 


Hagan Ring Balance Instruments and Hagan Automatic Control units are the 
most versatile machines available for equivalent service today. Whatever your 
requirements may be, Hagan equipment can be selected to fit exactly your 


measuring, controlling, and recording or integrating problems. 


DEPENDABILITY 


An outstanding feature of Hagan Ring Balance Instruments and Hagan Auto- 
matic Controls has always been consistent dependability with reliable per 


formance throughout a long life, and with minimum maintenance costs. 


—P accuracy 


Maximum accuracy is designed and built into every Hagan Ring Balance 
Instrument and Hagan Automatic Control unit. This assures high operating 
efficiency for your plant, and savings which usually amount to many times the 


August, 1953 


cost of the equipment. 


Whatever your control or instrumentation problems, let Hagan engineers 
help you solve them. Their experience, gathered from thousands of successful 


installations, is at your service 


agan Corporation 


HAGAN BUILDING | PITTSBURGH 30, PENNSYLVANIA 


BOILER COMBUSTION CONTROL SYSTEMS 

RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
CONTROL SYSTEMS FOR AUTOMOTIVE AND 
AERONAUTICAL TESTING FACILITIES 
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SMALL 


PLANTS, 


TOO! 


CAN PROFITABLY USE THE 


© Water treatment service for small plants is 
an important part of Nalco’s business. 


This indicates two things: 
Small plants find Nalco Service Agree- 
ments a profitable investment ... And 


Nalco facilities and services are geared 
to handle — efficiently and economically — 
the needs of any plant, regardless of its 
size or the volume of water treatment 
chemicals used. 


SYSTEM 


X-Ray equipment, used in the Nalco Laboratories as an 
aid toward providing positive water treatment results. 


If your plant is a small one, you can get 
the same security from water treatment 
difficulties as many of the world’s largest 
steam generating stations have with Nalco 
Service Agreements —and at a cost entirely 
in line with the size of your plant and your 
problems. Write today for complete details, 
or call your Nalco Representative. 


NATIONAL ALUMINATE CORPORATION 


6222 West 66th Place 


¢ Chicago 38, Illinois 


Canadian inquiries should be addressed to Alchem Limited, 
Burlington, Ontario, Canada 





SYSTEM ....Serving Industry through Practical Applied Science 
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ARE CLOGGED LINES LIKE THESE 
CUTTING YOUR WATER SUPPLY? 


Over 14 Miles of Buried Water Line 
Chemically Cleaned IN PLACE by Dowell Service 


You don’t have to dig up water lines in order to clean them! 
Take the case of a major railroad that had over 8600 feet 
of buried water lines, ranging from 2 to 12 inches in diam- 
eter. The capacity of these lines had been greatly reduced 
by scale deposits. Dowell Service used liquid solvents to 
clean all the lines, in place, during a period of only six days 
with a minimum interruption in service. 


Dowell Service offers fast, effective chemical cleaning of 


water disposal lines and 


pipelines of all kinds lines, 
product lines. And, whether these lines are underground 
or above, indoors or out, no digging or dismantling is 
necessary. Dowell solvents are designed to dissolve the 
accumulated deposits, and are introduced through regular 
connections. Because they are liquid, Dowell solvents 
reach wherever steam or water can flow, cleaning places 


inaccessible by other methods—angles, curves, valves, 
complicated surfaces and hook-ups. Experienced Dowell 
engineers do the job using Dowell-designed truck-mounted 


pumps, mixers and control equipment. 


Many other 


chemically by Dowell. If you have boilers, condensers, 


types of equipment can also be cleaned 
evaporators, bubble towers, water wells or other operating 
equipment where deposits are reducing capacity, let Dowell 
Service save you time and money in maintenance cleaning! 


FIND OUT ABOUT CHEMICAL CLEANING! There are 
many places in your plant where Dowell Service can clean 
equipment faster and better than out-dated mechanical 
methods. Call your nearest Dowell office for a fact-filled 


book. Or write direct to Tulsa, Dept. H-24, 


DOWELL SERVICE 


DOWELL 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers ¢ Condensers @ Heat Exchangers ¢ Cooling Systems 
Pipe Lines © Piping Systems ¢ Gas Washers ¢ Process Towers 
Evaporators « Filter Beds © Tanks A Service Subsidiary of 


THE DOW CHEMICAL COMPANY 


Process Equipment ¢ 
Chemical Services for Oil, Gas and Water Wells 


DOWELL INCORPORATED 
Tulsa 1, Oklahoma 


For more data circle 522 on Post Card 





industries served 


by VU Boilers 


Aircraft 
Asphalt 
Automobile 
Breweries 
Building Materials 
Carpet 
Cellophane 
Cement 
Chemical 

Coal Mining 
Coke 

Cold Storage 
Dairy 
Department Stores 
Distilling 
Explosives 
Electrical Equipment 
Electric Power 
Food Products 
Foundries 

Gas Works 
Gelatine 

Glass 

Hosiery 
Knitting Mills 
Institutions 
Laundries 
Leather 
Linoleum 
Locomotive 
Lumber 
Machinery 
Metal Producing 
Mining 
Municipal 

Oil Refining 
Paint 

Paper 

Public Utilities 
Radio 

Railways 
Refrigeration 
Rubber 

Schools 

Sewage Plants 
Shipbuilding 
Sugar 

Textile 

Tobacco 

U. S$. Government 





Industry Leaders 





et the Pace 
with VU 


Right down the line, in most every industry, you'll find the leading 
companies — as well as the smaller companies that may well be 
tomorrow’s leaders — depending on C-E Vertical-Unit Boilers for 
dependable, low-cost steam. 

Take Pulp and Paper Mills for example. Few industries use more 
steam or have a larger stake in the economy and reliability of their 
steam generating equipment. The list on the opposite page is just 
a small sample of the nationally-known leaders in the pulp and 
paper field that have Vertical-Unit Boilers in service at one or 
more mills. 

Only larger companies are listed because here, as in any industry, 
the buying decisions of big companies are especially significant. 
Such companies have the breadth of experience, the diversified op- 
erating conditions and the organization necessary to explore and 
evaluate the merits of the equipment they need. 

So, where you need boilers — in capacities from 10,000 to 
350,000 pounds of steam per hour — take a tip from the leaders. 
Discover — as they have — the advanced design . . . sound construc- 
tion ... proved reliability of C-E Vertical-Unit Boilers. 








VU-50 Boiler — This unit, one of two duplicates, is installed 
at a West Coast mill. It is designed to burn hogged wood on 
a high-set spreader stoker. Capacity — 150,000 Ib of steam 
per hr; operating pressure — 570 psi; steam temperature 675 F. 


Leading Pulp and Paper Mills 
that have Purchased VU Units 
for One or more Plants 


The Brown Company 


Chesapeake 
Corporation 


Container Corp. of 
America 


Fraser Companies, 
Ltd. 


Robert Gair 
Company, Inc. 


International Paper 
Company 


Kimberly-Clark 


Macon Kraft 
Corporation 

Marathon Paper 
Mills of Canada, 
Ltd. 

National Container 
Corporation 

St. Regis Paper 
Company 

Scott Paper 
Company 

S. D. Warren 
Company 

Weyerhauser 





Corporation Timber Company 








VU-50 Boiler installed in a Southern mill. This boiler is fired 
with pulverized coal using C-E Raymond Bowl Mills. The capa- 
city is 150,000 |b of steam per hr. Steam pressure is 865 psi 
— steam temperature is 825 F. 


VU-10 Boiler, one of two in a Midwestern plant. Fired by 
coal, using a C-E Spreader Stoker. Capacity — 18,000 Ib of 
steam per hr at 200 psi; no superheat. VU-10 capacities range 
from 10,000 to 60,000 Ib of steam per hr. 


200 MADISON AVENUE, NEW YORK 16, N. Y. 


re ACES, IZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS = 
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Basic design simplicity of the 
exclusive Milton Roy liquid end 
step-valve assures high and 
reproducible volumetric efficiency. 
The self-cleaning double ball-checks 
seat positively, dislodge any 
trapped particles by spinning 
action, are snap-acting. 


Chemical Treatment Costs Drop 
with this Milton Roy Pump 


NIROLLED VOLUME PUMPING On Tue Jos in a well-known chemical processing plant, 
this Milton Roy Motor-Driven Controlled Volume Pump 
state heatha te aaa meters the flow of concentrated sulphuric acid to the 
deoiling step in an ore flotation process. The accurate 
control of acid addition results in minimum usage of 
BLENDING AND FORMULATING concentrated sulphuric acid and subsequent caustic, thereby 


CONTROL 


lowering treatment costs. 


This is a typical example of how Milton Roy Pumps effect 
dollar savings in hundreds of applications throughout 
industry. As motor-driven or air-powered units, or as 
components of automatic systems, their accuracy and 
long service life bring measurable returns to users. 

In boiler feed water treatment, for example, they are 
used in all forms of handling internal or external 

treating chemicals; in petroleum processing, for crude 
desalting and gasoline treating; in textile manufacturing, 
for acid, alkali or bleach baths; in :nstrumentation, 

to satisfy control requirements. 


These are rugged, dependable pumps. They meter 
practically any liquid—abrasive slurries, solids in suspension, 
solvents—in capacities from 3 milliliters per hour to 

45 gallons per minute, against pressures up to 

25,000 pounds per square inch with instrument 

accuracy. We invite your inquiries. 


COMPANY 


Manufaitiing Sagincee + 1920 E. MERMAID LANE + PHILA. 18, PA. 
es in the United States, Canada, 


CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 


frica 
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BUILT TO WITHSTAND 


hing Same. 


HANCOCK 


WELDVALVES 


CONTINUOUS BLOWDOWN can wreck a conventional valve seat in a few 
days or weeks, regardless of pressure or temperature. Avoid the high 
cost of such quick destruction — specify Hancock Hi-Pressure Drop 
Weldvalves. They combine orifice, shut-off and index in a single unit. 


oe 


danendnannnonn 


The inlet of these blowdown valves is above the seat. The diverging 
delivery tube provides a rim for the flashing steam and compels the 
high-velocity stream of water to dissipate its force upon itself, in- 
stead of destroying the valve. This ingenious design assures long, 
economical life in continuous blowdown service. Because they are of 
the orifice type, you can use a smaller size valve with a large capacity. 
Intermediate capacities obtainable by adjusting the valve opening. 


Ask for complete data on Hancock Hi-Pressure Drop Weldvalves for 
continuous blowdown systems. Also learn how these rugged valves 
are used on feed water pump bypass relief, in turbine washing 
processes, and in other services where corrosion is severe and 
conventional valves wear rapidly. Write or phone today. 





HANCOCK HI-PRESSURE DROP WELDVALVES 
NO BONNET JOINT DESIGN 
Sizes: 4", 1", 1%”. Seats: 500 Brinell Stainless 
Orifice Sizes: Minimum VY," Steel or Solid Stellite. 
Maximum 1” Venturi throat silver 
Pressures: 600 p.s.i. thru artees to Re Samy. 
2500 p.s.i. Steam-Disc: Integral needle 
point—500 Brinell Stain- 
Connections: Screwed or socket less Steel or tipped with 
weld ends. Stellite, 














When Hancocks go in, valve costs go down. 


HANCOecte WS WES 


A product of MANNING MAXWELL & MOORE, INC. watertown 72, MASSACHUSETTS 


MAKERS OF ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ 
AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


MAXWELL») 


__2wi 2800 9 
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SUMMARIZED HERE are new products and improved ones 


recent develop- 


ments of leading manufacturers who will gladly supply further information at no 
cost. You may use the no-obligation, postage-free cards on pages 35 and 138 for 
your request. Just circle the numbers of the items you'd like to know more about 


1 — FUSE LINKS 


In two speeds; designed to meet 
new EEI-NEMA standards 
links are announced a 
electrically and mechanically inter 
changeable with other makes of EEI 
NEMA standard fuse links, with assur- 
ance of uniform degrees of coordination 
between adjacent link sizes. Included 
in the new line are two speeds, “K” 
fast) and “‘T"’ (slow) with time current 
characteristic major operating 
requirement 
The links are 


These new fuse 


to meet 


offered in ratings from 


| through 200 amp with two different 
fusible section constructions die cast 
and wire type The button and shank of 
one of these links is a one-piece forging 
designed to eliminate additional joints 
through which current could flow 
Company says this feature is a contrib- 
uting factor to the low temperature 
operation of the links Buttons and 
hanks are coated with tin to prevent 
corrosion and provide good contact 
urfaces. The links come in three-, four 
or five-cell containers, as shown. Cartons 
of larger quantities of individual cell 
are also available. Line Material Co. 


2—LEAK DETECTOR 


Halogen sensitive, for easier de- 
tecting of leaks in closed systems 
The new Type H-1 Detector is a re 
designed version of an instrument intro- 
duced five years ago and declared capa- 
ble of finding a leak so small that only 
1/100 oz of gas will pass through the 
opening in a year. It is reported to have 
gained wide acceptance in testing for 
leaks in refrigerator and air conditioning 
systems, tanks, boilers, pipings and other 
equipment that must be leak proof and 
into which a halogen gas can be intro- 
duced as a tracer 
In the new Type H-1, a loudspeaker 
has been built into the control unit for 
audible indication of leaks, and an auto- 
matic balancing circuit is incorporated 
to compensate for changes in background 
air contamination. And in the control 
unit is a new light-weight internal volt- 
age stabilizer. The former model re- 
quired an external voltage stabilizer. 
The new detector retains several 
features of the former model, including 
earphone plug and instrument indica 
tion of leaks. Now, however, leak indica 


42 


tion can be simultaneously indicated by 
means of the dial, earphone attachment 
or loudspeaker. The equipment consists 
of a pistol-like sniffer and a 17-lb control 
box. General Electric Co 


3 — SHAFT SEAL 


Incorporates multi-contact arrange- 
ment for long contact life 
The Red Seal consists of a standard gear 
reduction which reduces the speed of 
each contact — to '49 that of the main 
shaft. And, in addition to the positive 
speed ge ond phony there are intermedi- 
ate floating contact dises that theoretic- 
ally reduce speed between geared discs 
by 50 per cent. Since the stationary 
contact member is supported by a 
metallic diaphragm, all contact members 
are flexible, it is explained, and shaft 
vibrations do not affect contact life. 
Several other features are announced 
as contributing to the efficiency of the 
Red Seal for pump sealing. Due to its 
all-metallic construction there are no 
temperature limits, company points 


a 


ke 


out, and the 
housing and other supporting features 
make it suitable for extreme pressures 
The seal mechanism can be operated in 
oil bath and be completely independent 


iis 


elliptical shape of it 


of the fluid being pumped. The seal is 
said to be easily installed, and the shaft 
sleeve wall is thick enough to bore for 
many shaft sizes. Three stock sizes are 
available covering shafts from 7< to 
214 in. International Industries, Inc. 


4—GAS BURNER 


In stock sizes from 450,000 Btu 
input upward to 11,520,000 Btu 
This multiple section upshot burner is 
installed through the ash pit door. 
Numerous possible combinations of 
burner heads make it possible to apply 
the burner for the most effective use of 
the fire box area, and individual venturi 
mixing tubes for each burner head 
provide for uniform mixture to all parts 
of the burning area. Primary air entrain- 
ment is high, company points out, with 
adjustment provided for various types 
of fuel gas. 
No refractory 
liner is used. All 


combustion chamber 
heat is transferred 


immediately to the furnace or boiler. 
A metal plate set flush with the burner 
heads acts to keep heat from reaching 
the boiler base and reduces boiler room 
temperature by eliminating escape of 
heat through the floor. When recom- 
mended controls are used, the burner is 
step-acting and modulated so its various 
sections come on in sequence. Petro. 


5—FLOW METER 


Variable area type, now furnished 

with pneumatic transmission 
The Linameter is fundamentally linear 
and the air output signal varies directly 
with the rate of flow. It is an all metal 
instrument operating on the rotameter 
principle. Mounted directly in the pipe 
line like a valve, it is suitable for measur- 
ing rates of flow of liquids, vapors or 
gages from 0.3 to 3 gpm to as much as 
120 to 1200 gpm. Corresponding gas or 
steam flows depend on pressure and 
temperature conditions. 

The instrument has a metering float 
which rides vertically up and down in a 
tapered metal metering throat inside the 
meter body. The connection between the 
metering flat inside the flow stream and 
the instrument components outside is 
magnetic and said to be frictionless. The 
Linameter is especially suggested for 
measuring flow rates of those fluids 
which cannot be conveniently handled 
by differential pressure type instru- 
ments. It is declared suitable for hazard- 
ous areas because it is explosion proof 
and needs no electrical power, and is 
said to be an ideal flow transmitter for 
use with pneumatic receiver type record- 
ers, controllers and indicators. It is 
available in sizes from 2 to 8 in. Catalog 
650 gives full details. Penn Industrial 
Instrument Corp. 


6 — PIPE HANGER 


For high temperature piping sys- 
tems, is available in 16 frame sizes 
The Counterpoise Pipe Hanger is de- 
scribed as a spring-actuated counter- 
balance which, through its system of 
linkage, transforms the varying force of 
the spring in an accurate mathematical 
ratio to produce a load supporting effort 
of constant value through the entire 
range of travel as the pipe expands or 
contracts with temperature changes. 
As shown in the photo, the flexible top 


connecuon of tne hanger assembly lets 
it fall in line with the direction of load 
pull, so that horizontal travel of the 
piping has no appreciable effect on the 
hanger operation. The unit may be 
positioned at any angle it is noted. 
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Modern approach to better power piping 


CRANE 


VALVES 


DROP A CARD TODAY— Ask for this new 16-page 
catalog and get acquainted with steel valve design 
that more than meets the rigid requirements of to- 
day’s high-pressure, high-temperature power plant 
service. See how modern, proved Crane Pressure- 
Seal design makes possible a simpler, more compact 
valve of greater safety and dependability with— 


NO BONNET-JOINT LEAKAGE 
NO BONNET-JOINT MAINTENANCE 


The line includes 600, 900 and 1500-Pound Gates, 
1500-Pound Globe and Angles, 900 and 1500-Pound 
Stop-Checks. Sizes l-inch up to 24-inch. Butt- 
Welding, Socket-Welding or Flanged ends, depend- 
ing on valve type. Crane also invites your inquiry 
for unusual valve requirements. 





HOW CRANE PRESSURE-SEAL DESIGN WORKS 


Why fight line pressure when you can use ift—a good question 
that Crane successfully answers with the revolutionary Pres- 
sure-Seal Bonnet Joint. For line pressure is actually har- 
nessed to keep the bonnet joint tight against leakage—and . “ x / , Relzining 

free from maintenance. As shown in the section to the right, J 
the bonnet joint is inside the valve, and the sealing element 
is a wedge-shaped seal ring. Internal fluid pressure, acting 
upon the entire underside of the bonnet, forces the bonnet 
against the seal ring; this wedges the seal ring between the 
body and bonnet, forming a pressure-tight metal-to-metal 
joint. Thus maintenance of the joint is minimized, although 
——_ the assembly is readily dismantled for in- ' Bressure holda 
spection and just as readily reassembled. E ~ Seal ring tight 


, Bonnet studs 


— 
& 


444141 
Nes 
Wee 


yy 


Bonnet , Bonnet plate 
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ring 


Seal ring 
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Body 


Companion line Lip-Seal Bonnet Globe and Angle Valves 
bring same advantages in sizes ' to 2-inch—No bon- 
net-joint leakage, no bonnet-joint maintenance, better 
all-around serviceability. Ask for Circular AD1902. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES {tm 


BUYER 


CRANE CO., General Offices: 836 8. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 





VALVES - FITTINGS + PIPE - PLUMBING - HEATING 
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In this hanger all principal load carry- 
ing parts are concentrated at one end, 
permitting flexibility of installation and 
saving space in congested areas. The 
overhanging assembly can also be re- 
volved at any angle about the load and 
support rods, it is noted. Sixteen frame 
izes offer load capacities from 200 to 
16,000 lb and expansion travels to 12 in. 
Operational data on this is given in 
Bulletin 153. National Valve & Mfg. Co 


7—RELAYS 


General purpose, offer longer life, 
also greater flexibility of use 
According to manufacturer, the oper- 
ating life of the new CR2790-E Relays 
has been greatly extended by the use of 
a braided shunt and repositioning of the 
shunt to reduce tension and wear. Use 
of the standardized open-form relays 
with conversion kits, which may be 
stocked separately, provides the units 
with greater utility and permits reduc- 
tion in inventory, it is pointed out. 
Conversion units are available for metal 
and compound base back-mounting, 
base receptacle and relay jack-plug ap- 
plications, and explosion-proof enclo- 
sures for dust tight and Class I, Group D 

service. 

The relays are rated from 6 to 300 v; 
60, 50, and 25 cycles plus d-e; and 10 
amp continuous contact rating. Ar- 
rangements include double-pole single- 
throw, double-pole double-throw, and 
single-throw double-break. The relays 
may be used as starters for small a-c 
motors have sufficient overload protec- 
tion, and are suggested for use in elec- 
tronic and air conditioners, where small 
space and long life are factors. Further 
details are given in Bulletin GEC-257C 
General Electric Co. 


8 — WATER CONDITIONER 


is integrated water conditioning 

plant, available in eight sizes 
According to manufacturer of these 
packaged units they may be used, with- 
out alterations: to remove turbidity, 
color and organic matter from water 
supplies; to chlorinate; to remove bad 
tastes and odors; to remove iron and 
manganese; to neutralize; to soften, and 
to de-alkalize. The plants may be used 
to condition water for small municipali- 


ties, factories, power stations, boiler 
plants, mills and food processing plants. 

Each water conditioner consists of 
company’s Precipitator with a built-in 
clearwell, a proportioning chemical 
feeder control, a coagulant feeder tank, 
a lime or soda ash and hypochlorite 


feeder tank, an inlet float control vaive, 
company’s Neutralite filter and Carbo- 
Dur purifier units, and a service pump. 
They come in eight standard sizes from 
500 to 3300 gph and flows of 12,000 to 
79,000 gal per 24 hr. Larger capacities 
can be furnished. The Permutit Co. 


9—FLAT GLASS GAGES 
In new separated design, for im- 
proved boiler water gage service 
Greater dependability, longer gage line 
and more accurate water level readings 








in high pressure service are claimed for 
this new separated-design water gage 
assembly. The gage glass inserts are 
pressure-sealed “floating assembly”’ type 
and the gage valves are company’s 
Welbonds. 

On gages for wide range of visibility 
greater flexibility is gained by using two 
independent inserts, and by intercon- 
necting expansion loops. On gages for 
medium ranges, using one insert, a 
single expansion loop is used. The lower 
flanged connection and upper flanged 
loop connection result in the elimination 
of stuffing boxes. An* the short lower 
flanged connection eliminates the cold 
water leg, resulting in greater accuracy 
in level reading, it is noted. Tie-bar- 
type water column linking the gage 
valves provides circulation to keep gage 
nearer drum temperature. Yarnall- 
Waring Co. 


10—SWITCH CONTROLS 

Conveyor activated, automatically 

regulate production operations 
Two mechanisms long used on this com- 
pany’s liquid dust control systems to 
start and stop spray nozzles employed 
in treating materials, such as coal, car- 
ried on conveyor belts, are now available 
to general industry. Both controls are 
conveyor activated and adaptable to 
any handling system for activating sig- 
nal lights, auxiliary conveyors or other 
controls. 

The Model UB is designed for opera- 
tion and installation under the belt, and 
is said to be especially useful with belts 
conveying coarse, abrasive or lump ma- 
terial. This control is mounted beneath 
the belt on a spring loaded shaft which 
exerts light tension on the shaft arm and 
the master wheel rolling against the belt. 
A deflection of as little as in. on the 
belt actuates the limit switch arm. 

The Model 4A is installed over the 
conveyor belt, opening and closing the 
switch control by a paddle arm. This 
type of control is recommended pri- 
marily for fine, lightweight materials 
which would not deflect the belt, or for 
use on chutes, pan and roller conveyors. 
Johnson- March Corp. 


11 — NEW IMPROVED SOLVENT 


Is announced as non-flammable, 

efficient, and safe to use 
Penolene 643 is said to retain all desir- 
able qualities of carbon tetrachloride 
non-flammability, quick drying time and 
powerful solvent action while reduc- 
ing the toxic hazard to an all-time low. 
Vapor inhalation tests on monkeys are 
reported to show it only slightly more 
toxic than kerosene. And company says 
it will not cause a toxic build-up within 
the body. Penolene 643 is suggested for 
a wide range of cleaning jobs and as a 
diluent. It won't leave a film or residue 
on surfaces cleaned, it is claimed, and 
will not damage electrical insulation or 
electronic parts. Test data and sample 
are available. The Penetone Co. 


12 — AIR COMPRESSOR 


Is new 25-hp stationary unit for 
general industrial applications 
The Model 25D has a displacement of 
128 cfm, is direct connected to a 25-hp 
electric motor, and available with con- 
stant speed or start-and-stop pushbutton 
controls. This compressor is of V-type 
design with one 7%, in. low pressure 
cylinder and one 4%, in. high pressure 
cylinder. The stroke is 4!. in. 
The unit is furnished ready for mount- 
ing on sub-base, and standard equip- 
ment includes intercooler with safety 


valve, air cleaners, air pressure regu- 
lator and unloaders, motor starter and 
controls. Davey Compressor Co. 


13—NEW TYPE FILTER 


Is designed for making raw water 

safe for industrial plant use 
A surface type diatomite filter, the 
Model SCJ is suited for large volume 
water filtering, according to manufac- 
turer, and makes practical the use of 
lakes, rivers and wells for plant water 
supply. Company says it has_ been 
demonstrating its effectiveness and 
economy in municipal water works and 
swimming pool installations for about 
two years. Laboratory tests are reported 
to show that this filter completely re- 
moves suspended matter, colloidal or 
solid, and removes 80 to 100 per cent of 
bacteria, depending on the type of 
bacteria and the grade of diatomite 
used thus reducing the required chlor- 
ination to a low point. Filters are avail- 
able in sizes from 25 to 1000 sq ft of 
filtering surface. Sparkler Mfg. Co. 





Want more details on 
these new products? 
Just circle the item 
numbers on post cards 
on pages 35 and 138 














Your “burning que: io 
is quickly answered-—with 


wei 
s 


oee ‘ 


Whether your specific question concerns power, coking, 
steam, or space heating, you'll find the perfect answer among 
the wide variety of Bituminous coals in Baltimore & Ohio 
territory. Here lies an almost inexhaustible source of low-cost 
heat and energy. 

The benefits of B&O Bituminous are many. Highly 
mechanized mines keep production costs low, size and quality 
uniform. Closeness to America’s industrial heart means eco- 
nomical transportation. The ease of storing coal eliminates 
the need for expensive facilities. And new methods and 
devices take further advantage of the burning characteristics 


of Bituminous. 


ASK OUR MAN! He will help you find the exact coal for 
your purpose, and explain the best way to burn it. You'll be 
amazed at the efficiency, economy, and cleanliness of B&O 


Bituminous today. 


SHaweEtlown 


BALTIMORE & OHIO RAILROAD 
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14 — BACK-UP RINGS 


Made of Tefion, are designed to 
prevent extrusion of O-rings 
Spirally machined of tetrafluoroethylene 
DuPont's Teflon) these back-up rings 
aid to have a high impact strength 
100 to 500 F:; to 
non- 


are 
at temperatures from 
be non-corrosive, non-adhering, 
fraying, inert to most chemicals and 
elf-lubricating. They are made for 
0-ring sizes to AN drawings 6227 and 
6230. The Garlock Packing Co. 


15 — CONDUIT STRAPS 


Of malleable iron, are streamlined 
for more strength and less weight 
the muscle only where 
needed” this manufacturer claims to 
have created a line of conduit strap 
offering greater strength and improved 
support with less weight. The one-hole 
traps are for rigid conduit of !, to 6in., 
and for EMT, '4 to 2 in. 

One of the new, narrower straps | 


By “putting 


hown (above) with the earlier tapered 
hape. It is pointed out that the new 
traps can be placed closer together or to 
when the installation re- 
quires. The rectangular base has in- 
creased support area, company says, 
and also results in a more stable attach- 
ment, especially for installation on 
rough masonry. Sizes for all fittings are 
cast in raised numerals integral with the 
top of the base. The Thomas & Betts Co. 


equipment 


16 — VACUUM HEATING PUMP 


Offers advanced design features, 
lower installation, operating costs 


Radical changes in design of the new 
CSM Vacuum Heating Pump give an 
extremely low return line connection 
which reduces installation Air 
pumping and water pumping units are 
separate, each with its own motor and 
control. Each pump operates only when 
needed, reducing operating cost. Be 
cause of the flexibility of the new design, 
capacity may be increased to accommo 
date additional radiation without chang 
ing basic pump installation Nash 
Engineering Co 


cost 


17 — FIBER RECHARGE 


is designed for fuli flow filtering of 

large quantities of oil m 
This expendable, laminated fiber disu, 
recharge is claimed to offer four to ten 
times the useful life of cellulose, waste 
or redwood for the filtering of large 
quantities of oil. It is classed as an 
extended area recharge because its 
actual filtering area is greater than the 
area of its container. The laminated 
dises remove foreign solids smaller than 
2 mu, manufacturer reports, and the 
absorption of these solids after 48 hr 
of draining at 70 F is 2 times the 
weight of the recharge. And it is pointed 
out that because no chemicals, bleaches 
or diatomaceous earths are used, the 
units will not remove additives from 
detergent oils. William H. Nugent & Co 


46 


18 — PIPE INSULATION 


One-piece molded fine glass fiber; 
“snaps” into place around pipe 
Ultrafine Pipe Insulation is composed of 
extremely fine, blown glass fibers bonded 
with a phenolic resin and molded into 
one-piece sections. Manufacturer says 
it won't rot, mold, decay or absorb 
moisture; it resists attack of most acids 
and alkalis and is not corrosive to metal. 
Besides being suited for heated piping 
applications up to 350 F, it may be used 
as a “second layer” of insulation in high 
temperature piping, and for low temper- 
ature applications 
Several noteworthy advantages are 
announced for this insulation, the first 
of which is exceptional thermal effi- 
ciency. It is also unusually light in 
weight, flexible and resilient. It is in- 
soluble in water, cuts readily, and can 
be painted, left “‘as is’’ or finished as 
desired. It comes in 6-ft lengths which 
afford faster installation, fewer seams 
and joints. Gustin-Bacon Mfg. Co 


19 — NEW CONNECTORS 
Permit connecting aluminum or cop- 
per conductors to transformers 
utilities to con- 
copper con- 


These connectors allow 
nect either aluminum or 
ductors to distribution transformers; 
they represent changes in connector 
design made because many utilities are 
now using aluminum conductors. To be 
furnished with all of company’s pole- 
type distribution transformers, the new 
high-voltage tank-wall bushing con- 
nector features a stainless steel follow-up 
spring, designed to maintain a tight 
connection even when cold flow occurs. 

Copper-alloy components of the con 
nector are tin-plated to retard galvanic 
action when in contact with aluminum 
However, manufacturer recommends 
using bi-metal adapters between con- 
nector and conductor where salt or 
chemical fumes are severe. The new 
design is said to compensate for the 
cold-flow of aluminum under pressure 
and the different coefficients of expan 
ion of copper and aluminum. General 
Elect ric Co. 


20 — DRUM SAFETY VALVE 


Designed for use on 50-gal metal 
drums containing flammable liquids 
Intended to control and prevent explo- 
pressure expansion in 


sions caused by 
containing flam- 


50-gal metal drums 
mable liquids, the Vent-A-Drum_ is 
reported approved by Factory Mutual 
Laboratories for use with all flammable 
liquids except carbon disulfide and di- 
ethyl ether, 

The device is screwed into the bung 
opening and is designed to function 
through a series of six automatic actions: 
1) It lets air into the drum when liquid 
contracts or is being withdrawn. (2) It 
lets air escape slowly when normal 
temperature causes the liquid to expand, 
3) It relieves excess pressure quickly 
when fire or unusual heat causes liquids 
to build up vapor pressure. (4) It auto- 
matically resets and shuts off vapor 


flow when pressure is relieved. (5) Fire 
screens inside the valve keep fire out of 
the drum. (6) Should the drum turn 
over, the Vent-A-Drum automatically 
seals off flow of vapor and liquid. Cen- 
tral Safety Equipment Co. 


21 — PLASTIC VALVES 


Offer corrosion resistance, high 

strength, relatively light weight 
Made of polyethylene, except for the 
sealing diaphragm on the dise (a poly- 
ethylene-polyisobutylene mixture for re- 
silience and drop tightness) these globe 
and Y valves are intended to withstand 
the corrosive action of most acids, in- 
cluding sulfuric, hydrochloric, nitrie and 
hydrofluoric, as well as a variety of 
caustic solutions. The valves are sug- 
gested for working pressure to 50 psi 
and temperatures to 150 F. Now avail- 
able are '.-, 1-, 1!'. and 2-in. sizes. 
Vanton Pump Corp. 


22 — FILM FORMING AMINE 


Acts to minimize d ge by corro- 

sion in steam condensate systems 
Corrosion resulting from the presence of 
oxygen and acid carbon dioxide can be 
controlled in steam condensate systems 
by a film-forming amine, Hagafilm, fed 
to the boiler in small amounts (2 to 3 Ib 
per million lb of steam), it is announced. 
When fed to the boiler, Hagafilm vapor- 
izes with the steam and deposits a thin, 
non-wettable protective film on metal 
surfaces wherever condensation occurs 
and throughout the return system. If 
only part of a return system needs this 
protection, Hagafilm may be injected 
into that branch line. 

According to company Hagafilm pre- 
sents no danger in handling or use it 
may be used by hospitals and other 
plants using contact steam for cooking 
of food or sterilizing of instruments. 
Both a solid and liquid form are avail- 
able. Solid Hagafilm is mixed with hot 
condensate to make a dispersion for 
feeding. The ready-mixed liquid emul- 
sion is convenient for boiler plants where 
needs are relatively low. A descriptive 
bulletin gives details. Hagan Corp 





23 -— FLOW SWITCH 


Controls electrical circuits for signal- 

ing liquid flow through pipe lines 
This magnetically coupled flow-indicat- 
ing switch is suggested for use with 
water and other liquids not injurious to 
brass or copper. In operation, flow is 


sensed by a movable vane positioned 
within the flow tube. Variation from 
desired flow rate causes a chrome-plated 
Alnico magnet, affixed to movable vane, 
to actuate contacts of a mercury mag- 
netic tube positioned outside the flow 
tube. The unit has !'» in. IPS brass 
fittings. Two models allow maximum 
flows of 2.5 and 4 gpm. Winterburn 
Manufacturing Co. 
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How to Solve Boiler Problems 
caused by 


IGH CIRCULATING 
RATE 


ALLIS-CHALMERS 


WATER 
CONDITIONING 


micals — Service 


Equipment — Che 


Equipment for all water treatments 
is available from Allis-Chalmers. Picture 
shows feeder installation similar to equip- 
ment used in water side protection of boil- 
er surfaces. 





Recent trends toward high circulating and high heat 
transfer rates mean that careful attention to water side 
protection of boiler surfaces will pay off in lower fuel 
costs and easier maintenance. Information that will help 
you analyze this problem and work out an effective solu- 
tion is contained in Allis-Chalmers water conditioning 
Bulletin 43. It explains the problem. It tells what solution 
is available. And it tells how to apply this solution, 


Based on Allis-Chalmers Experience 
Bulletin 43 is one of a series of Allis-Chalmers bulletins 
on water conditioning problems. Each of these bulletins 
contains information that will help you solve some of 
your problems. They are based on Allis-Chalmers wide 
experience handling water problems for nearly every in- 
dustry. In addition, they are based on Allis-Chalmers 
long experience building steam turbines and power plant 
equipment. 

Complete Service Available 
Allis-Chalmers gives you complete water conditioning serv. 
ice. You can get analyses and reports on your problems. 
You can get the chemicals needed in all water treatments. 


And you can get the equipment needed in any system. 
A-4035 


For your copy of Bulletin 43 on internal treatment 
for water side protection of boiler surfaces, write Allis- 
Chalmers, Milwaukee 1, Wisconsin. Or better, call 
your nearby Allis-Chalmers district office and have an 
Allis-Chalmers representative consult with you on your 
water problems, 


ALLIS-CHALMERS <*> 
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POWER PLANT 


Calera, Ala. — American Brake Shoe Co., 230 Park Ave 
New York, N. Y., castings and forgings for railway equipment 
car wheels, etc., plans power house at new branch plant at Calera 
It will comprise several one-story buildings, reported to cost ap- 
proximately $1,000,000. Work is scheduled to begin at early date 
(Company engineering department, Mahwah, N. J., is in charge 

Leeds, Ala. Crown Cork & Seal Co., Eastern Ave. and 
Kresson St., Baltimore, Md., metal bottle caps, closures, capping 
equipment, plans boiler house at proposed new branch plant at 
hee + where tract of land has been secured. Cost about $700,000 
Van Keuren, Davis & Co., 3004 Seventh Ave., South, Birming- 
ham, Ala., are architects 

Pine Bluff, Ark. Arkansas Power & Light Co., Pine Bluff, 
has disposed of a bond issue of $18,000,000 proceeds to be used 
for expansion in generating plants and system. Company will 
make extensions in Lake Catherine power plant, near Hot Springs, 
Ark., and Cecil 8S. Lynch generating station, near Little Roek 
Ark., with installation of new turbine-generators and auxiliary 
‘ quipment 

Long Beach, Calif. — Southern California Edison Co., 601 
West Fifth St., Los Angeles, plans new steam-electric generating 
station on a 200-acre tract of land near Lakewood, vicinity of 
Long Beach. Details of equipment installation and estimates of 
cost being determined. It will have a large capacity and will rep- 
resent an investment in excess of $15,000,000, with transmission 
lines, power substations and other operating facilities 

Marathon, Fla. — Florida Keys Electric Cooperative Associa- 
tion, Tavenier, Fla., has plans under way for new steam-electric 
generating plant at Marathon. No official estimate of cost an- 
nounced, E. P. MeLean Engineering Co., Moultrie, Ga., is con- 
sulting engineer 

Cleveland, Ga. — Ames Worsted Co., Lowell, Mass., worsted 
goods, yarns, ete., plans boiler plant at new textile mill at Cleve- 
land. It will be one-story, fully air-conditioned, and is estimated 
to cost about $2,000,000. Work will begin soon. McPherson Co., 
108 So. Main St., Greenville, 8S. C., is architect and engineer. 

Richmond Hill, Ga.— Verney Corp., Manchester, N. H., plans 
boiler plant at proposed new rayon weaving mill at Richmond 
Hill, where large tract of land has been secured. It will comprise a 
main one-story building for textile manufacture and a number of 
smaller structures. Entire project will cost about $1,000,000. 

Boise, Idaho— Plan for developing the Hells Canyon- 
Weiser section of the Snake River in three plants has been pre- 
sented to the FPC by Idaho Power Co. Proposed installations 
would have an aggregate installed capacity of 783,000 kw and 
peaking capability of 900,000 kw. The company’s plan for this 
comprehensive development would involve an ultimate invest- 
ment in hydro facilities of about $133,000,000 plus about $22,- 
000,000 for transmission facilities 

Quincy, Il. — Central Fiber Products Co., Quincy, plans new 
boiler house at plant, estimated to cost close to $125,000. H. M. 
Wilson Co., 18th and Brandywine Sts., Philadelphia, Pa., is 
consulting engineer, 

New Orleans, La. — Louisiana Power & Light Co., 142 Dela- 
ronde St., has budgeted an appropriation of about $27,000,000 for 
extensions and improvements in plants and system in 1953-54, 
including generating stations, power substations, transmission 
lines and other operating facilities 

Baltimore, Md. — Consolidated Gas, Electric Light & Power 
Co., Lexington Bldg., has disposed of a bond issue of $25,000,000, 
proceeds to be used in connection with expansion and improve- 
ments in properties for current year, inchodion extensions in gen- 
erating plants, power substations, transmission lines and other 
operating facilities 

Trenton, Mich. — McLouth Steel Corp., 300 So. Livernois St., 
Detroit, Mich., plans power plant at proposed new steel ingot mill, 
blast furnace and rolling mill at Trenton, to be located on water- 
front site. Entire project is reported to cost in excess of $40,- 
000,000 

St. Paul, Minn. — Fairway Foods, Inc., 2285 University Ave 
prepared food products, plans boiler house at new local processing 
and production plant on Como Ave., to be one-story, about 
230,000 sq ft floor space. Cost close to $1,000,000. Toltz, King & 
Day, Inc., Pioneer Bldg., St. Paul, is architect and engineer. 

Joplin, Mo. — Missouri Farmers Association, Columbia, Mo., 
will build a steam power house at new chemical fertilizer plant 
near Joplin, for which plans have been completed. Work will begin 
It will comprise several large production buildings, with 


soon 


rated output of 70,000 tons per annum. Cost reported about 
$3,500,000 

Ogallala, Neb. — Consumers Public Power District, Colum- 
bus, Neb., plans new steam-electric power plant at Ogallala. Cost 
reported over $1,700,000. Proposed to begin work soon 

Dover, N. J. — New Jersey Power & Light Co. has disposed 
of a bond issue totaling $5,500,000, proceeds to be used for expan 
sion and improvements in generating plants, power substations 
transmission lines and other operating facilities, forming part of 
1953 construction program 

Pennsgrove, N. J. — Atlantic City Electric Co., 1600 Pacific 
Ave., Atlantic City, has plans under way for expansion in steam- 
electric generating station at Pennsgrove, including installation 
of new turbine-generator, high-pressure boilers and auxiliary 
equipment. Cost about $8,000,000. Gibbs & Hill, Inc., Pennsy!- 
vania R.R. Station, New York, N. Y., is consulting engineer 

Rochester, N. Y. — Rochester Gas & Electric Corp., 89 East 
Ave., will expend about $35,000,000 for expansion and improve- 
ments in 1953-54, including extensions in generating capacity 
power substations, transmission lines and other operating facilities 

Washington, N. C. — National Spinning Co., 350 Fifth Ave 
New York, N. Y., woolen, rayon and other synthetic yarns, plans 
boiler house at new mill at Washington, where tract of 40 acres 
of land has been purchased. Entire project is reported to cost ap- 
proximately $1,000,000. Work will be placed under way at early 
date. 

Painesville, Ohio — General Chemical Div., Allied Chemical 
& Dye Corp., 40 Rector St., New York, N. Y., plans steam power 
house at proposed new plant at Painesville, to be equipped for 
processing and production of sulfuric acid. Cost reported over 
$4,000,000. Work will be placed under way soon. 

Elrama, Pa. — Duquesne Light CGo., 435 Sixth Ave., Pitts- 
burgh, Pa., will continue expansion in generating station at 
Elrama, where a new generating unit was placed in service last 
January. It is proposed to install another turbine-generator 
of 120,000-kw. rating during 1954, and a second such unit of 
150,000-kw. capacity in 1955, with high-pressure boilers and 
auxiliary equipment, power substations, transmission lines, etc 
Complete program will represent an investment of about $115,- 
000,000. 

Providence, R. I. — Narragansett Electric Co., 51 West- 
minster St., has approved plans for expansion in steam-electric 
generating station on South St., with installation of additional 
equipment and facilities. Work will be carried out over a period of 
several months and is reported to cost in excess of $4,000,000. 
United Engineers & Constructors, Ine., 1401 Arch St., Philadel- 
phia, Pa., is consulting engineer. 

Sioux Falls, S. D. — Summers Fertilizer Co., Inc., Totman 
Bldg., Baltimore, Md., plans boiler plant at new commercial 
fertilizer works at Sioux Falls, where site has been secured. It will 
comprise a main one-story building for general production and 
several smaller units. Entire program is estimated to cost about 
$275,000. 

Corpus Christi, Tex. — Bd. of Trustees, University of Corpus 
Christi, has plans under way for new boiler house at institution for 
central-heating service. Cost reported about $350,000. Work will 
be carried out in connection with a number of new buildings at 
college, entire program to cost over $3,000,000. Harland Bar- 
tholomew & Associates, 317 North 11th St., St. Louis, Mo., are 
architects. 

Corsicana, Tex. — Burrus Mfg. Co., Lincolnton, N. C., plans 
boiler house at new furniture manufacturing plant at Corsicana 
where site has been acquired. Cost reported about $270,000 
Proposed to begin work soon. 

Garland, Tex. — Municipal Electric Department has plans 
maturing for expansion and improvements in municipal power 
plant, reported to cost about $500,000. Forrest & Cotton, Prae- 
torian Bldg., Dallas, Tex., are consulting engineers. 

Texas City, Tex. — Bakelite Co., division of Union Carbide 
& Carbon Corp., 30 East 42nd St., New York, N. Y., is reported 
planning power plant at new factory at Texas City, for manu- 
facture of caivalinehine plastic materials and other chemical spe- 
cialties from natural gas. Project will consist of several processing 
and production buildings, and is estimated to cost close to 
$6,000,000. 

Roanoke, Va. — American Viscose Corp. 
Boulevard, Philadelphia, Pa., rayon products, has authorized 
new steam-electric generating plant at mill at Roanoke, with 
installation of 5000-kw. turbine-generator, high-pressure boilers 
and auxiliary equipment. Cost estimated about $3,600,000. Work 
will be placed under way at early date. 

Belle, W. Va. — E. I. duPont deNemours & Co., duPont 
Bldg., Wilmington, Del., has authorized construction of a “‘partial- 
coal combustion” generating unit, to utilize a soot-free process for 
production of synthesis gases at chemical plant at Belle, to replace 
existing gas-generating installation. It will be of special design and 
is estimated to cost about $4,000,000. Proposed to carry out 
project soon; it will require a number of months for completion 


1617 Pennsylvania 





Gas Fired 


PACKAGE UNIT 


Steam 
Generators 


selected by 


PHILLIPS 
CHEMICAL CO. 


Pasadena, Texas 
Plant 


Principal Data, Each Unit 


25,000 pounds steam per hour 
capacity. Induced draft type. 

Fusion welded steam and water 
drums designed for 425 
pound S.W.P. 

Completely shop assembled and 
required only the piping and 
gas outlet connections to 


place them in operation. 
TOP: One of the completed 
. units prior to shipment. 
Vogt lation on a simple foundation. 
FORBETTER BOTTOM: Shop erection view shows tile e 
BOILERS and block insulation in convection *Vogt Steam Generators are available in 
wall; also main baffle tile and bent tube types and straight tuhe forged 
furnace floor tile. sectional header types for solid, liquid 
or gaseous fuels. Bulletins on request. 


Fully steel encased for outdoor insta! 


HENRY VOGT MACHINE CO. 
Lovisville, Kentucky 


BRANCH OFFICES: New York, Philadelphia, Chicago, 
Cleveland, St. Louis, Dallas, Charleston, W. Va. 
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SCOVILL 
HEAT EXCHANGER TUBE 
ALLOYS 


. 
PHOSPHORIZED ADMIRALTY 
ADMIRALTY 
ARSENICAL ADMIRALTY 
MUNTZ METAL 
NAVAL BRASS 
RED BRASS, 85% 
DEOXIDIZED COPPER 
ARSENICAL COPPER 
COPPER NICKEL, 10% & 20% 
CUPRO-NICKEL, 30% 
CUPRO-NICKEL, 30% (High Iron 
ALUMINUM BRASS 
ALUMINUM BRONZE, 5% 
DUPLEX TUBE 





$8 POVILL 


P 
,\ ADMIRALTY HEAT EXCHANGER TUBES 
/ 


~ 


With Scovill men and methods on your team, you will get plenty of 
practical, helpful “signals” to long-life heat exchanger tube performance. 


Scovill Phosphorized Admiralty Tube (Alloy 363), for example, is 
made differently... hot extruded from CONTINUOUS-CAST billets. As 
a result, it is a/ways uniform in composition and temper; inhibitor con- 
tent (phosphorus) is a/ways at optimum percentage. Such tube shows 
superior resistance to corrosion and dezincification, especially where con- 
taminated fresh, salt, or brackish waters are used in the circulation system. 

Equally important, Scovill provides what many consider to be the 
most competent and comprehensive Heat Exchanger Tube Technical Ser- 
vice in the field. We make it our business to see that you get the right 
tube for your application and conditions... selected from the wide range 
of heat exchanger tube alloys we produce. 

Inquiry and an outline of your needs are encouraged. Write on your 
business letterhead for our 40-page heat exchanger tube booklet. 
Scovill Manufacturing Company, 99 Mill Street, Waterbury 20, Conn. 


You cant buy beller Pras 
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Coal Washer Maintenance 
Cut in Half 


Maintenance costs on the coal 
washer for a big steel plant were 
running as high as $18,000 a 
month when Bill O’Brien, Hall 
field engineer, was consulted. The 
main trouble in the washing proc- 
ess arises when iron pyrites in the 
coal come in contact with air and 
water. Sulphuric acid is formed, 
and plays hob with the equip- 
ment. Drawing on his experience 
with similar situations, Bill pre- 
scribed treatment of the wash 
water with Banox* corrosion in- 
hibitor. Maintenance has already 
been cut in half, unscheduled shut- 
downs have been eliminated, and 
further improvement can be 
anticipated. 


Costs 


Water is your industry's most im- 
portant raw material. Don’t waste it. 


Epsom Salt Sales 
Boom in West 


of Denver 


‘ 


Hall-man Hankison 
reveals what associate W. 
Bennett did to keep a client 
happy. 

A new 1500 psig boiler filled 
with raw water required fast silica 
reduction. No magnesium com- 
pounds were available at the plant 
for the purpose, so Bennett went 
to a drugstore and asked the clerk 
for five pounds of Epsom Salts. 
The clerk looked startled, the 
order was repeated, and the sale 
made. 

Only five pounds wasn’t enough. 
So the next evening he returned 
to the drugstore for an additional 
five pounds. 

This was too much for the clerk, 
who braced himself firmly, looked 
Bennett squarely in the eye, and 
said explosively, “What FOR?” 





mencement exercises. 


only is Dr. 


invaluable. Today 
From its founding in 1926, 


Hall 


was director of Hall 


Chemical Society, 
neers and two national 
and Sigma Xi. 





was awarded to Dr. Ralph E. 


Lamme Medal Awarded Dr. Hall 


The Benjamin G. Lamme medal, one of Ohio State’s top honors, 


Hal! at the spring quarter com- 
Dr. Hall received the award for meritori 
ous achievement in engineering. 
Said the Ohio State Lantern in announcing the award, “Not 
Hall credited with the development of water condi- 
tioning into an exact science based on sound scientific principles, 
but his contributions to the entire power industry are considered 
the Hall system of boiler water treatment 
is practically standard throughout the world.” 
until his retirement in 1950, 
Laboratories. 
consultant to Hall Laboratories on both research and develop- 
ment problems in their work as water consultants to industry. 
Dr. Hall is the author of 64 papers, and some 54 patents have 
been issued on Hall processes. He is a member of the American 
the American Society of Mechanical Engi- 
honorary societies, 


Dr. 
He still serves as a 


Phi Beta Kappa 








HALL LABORATORIES, INC 


1953 


August, 


CONSULTANTS ON PROCUREMENT 


TREATMENT 
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Report Shows Scope of 
Hall Service 


The following extracts from a 
recent report of Basil Welder, 
Hall Service Engineer, demon- 
strates what is meant by “Hall 
Plant-Wide Water Service.’ The 
Hall Service Engineer is not only 
informed on industrial water but 
is also alert to the many factors 
of operation and layout which 
affect results. 


> Persuaded steel plant to make 
mechanical ch: inges in open-hearth 
door frames to improve cooling. 
> Located leak of clay slip into 
condensate return system of 
ceramic plant. 

> Introduced Hagafilm* for con- 
trol of corrosion in condensate 
return system of glass plant. 

> Established system for treating 
water in five air-conditioning sys- 
tems in large department store. 
>» Recommended special filter to 
plant manufacturing compressed 
gases, reducing oil in condensate 
to insignificant level. 

>» Used Burosil* in boilers of syn- 
thetic-fuels laboratory to get rid 
of sludge through precipitation 
of magnesium. 

> Prepared survey of alternative 
systems of primary treatment of 
feedwater for new boilers of steel 
plant. 


Industrial Water Problems 
Require Special Handling 


There are no “‘stock answers’’ to 
industrial water problems, for in- 
formation, write, wire or call Hall 
Laboratories, Inc. 


“*Burosil”’ 
“Hall Sys- 
mark 


**Banox,”’ ““Hagafilm’’ and 
registered trademarks. 


service 


are 
tem” is registered 
by Hall Laboratories 


as a 


AND DISPOSAL OF INDUSTRIAL WATER 








Largest ‘’S’’ Monel Pump Impeller ever cast at 
Inco’s foundry. This 3,023-pound impeller is installed 
in an &t-inech Morris Vertical Axial Flo pump, at a 


generating plant of Dow Cuemicat COMPANY, 
Velasco, Texas. The pump was built by the 
VMonnis Mactune Works, Baldwinsville, N. Y., 
and is capable of handling 120,000 gpm at a total 
discharge head of 10.5 feet. It will operate in 
brackish water taken from the Gulf of Mexico 
Because of Dow's experience with these cor- 
rosive conditions they selected “S” Monel for 
the impeller as a precaution against costly 
shut-downs. And for added protection, they 
also specified centrifugally cast pump 

‘eoves of Monel 








$ 


i? 


Monel... 


an extra-hard casting alloy 
for parts subject to 

the severe conditions 

of power plant service 


A time usually comes when you need a corrosion- 


resisting alloy of above-average strength and 


hardness. 


‘® Monel. 


Then it pays to remember “S” 


This member of the Monel family is one of the 
strongest and hardest of the non-ferrous alloys 
available in cast forms. Beeause of its hardness, 
of course, “S” Monel is highly resistant to abra- 
sion and erosion. What's more, it combines the 
excellent corrosion-resistance of Monel with two 


particularly valuable features: 


extra hardness at high temperatures 
resistance to galling and seizing 


Worth keeping in mind, too, is that “S” Monel 
maintains a hardness nearly as great as heat- 
treated steel. Temperatures as high as 1000°F. 


have but slight effect on its hardness. 


And “S” Monel is machinable as cast. Where 


extensive machining operations are called for, 
the casting may be annealed. Age-hardening later 


will develop maximum hardness. 


It is this combination of exceptional proper- 
ties that makes “S” Monel so useful in valve discs 
and seats, wearing rings, bushings, sleeves, ejector 


nozzles, pump liners and impellers. 


In your own plant, there are probably many 
places where Inco-Cast “S” Monel parts could 
contribute to the improved performance of parts 
subject to high stress, high temperature and 
severe friction under corrosive conditions. You 
can get complete information on “S” Monel 
and assistance on actual problems, too — simply 


by writing to Inco’s Technical Service Section. 


It is advisable to place equipment orders with 
your supplier well in advance of scheduled use. 
Distributors of Inco Nickel Alloys can supply the 
latest information on availability from ware- 
house and mill. 


NCO THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


a 


Inco Nickel Alloys 


MONEL® © “R’®@ MONEL © “K''® MONEL © “KR’® MONEL © “’'S”® MONEL 
INCONEL® © INCONEL ’X""®@ « INCONEL “W''® ¢ INCOLOY® * NIMONIC® ALLOYS 
NICKEL « LOW CARBON NICKEL * DURANICKEL® 
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POWER ENGINEERING 


How to 


INCREASE 


BOILER RATINGS 


with your present 
furnace and stack 


Coppus - Dennis FANMIX Burners Give You 
More Heat with No Other Major Change 
in Equipment 


Coppus-Dennis FANMIX Burners give 
you perfect mechanical mixing of fuel and 
air at the burner outlet .. . instanta- 
neous ignition close to the burner... and 
complete combustion without visible fame 
when burning natural gas. No other burner 
combines these three advantages. 


Because FANMIX delivers the right mix- 
ture of fuel and air without blow-torch 
action, all of your furnace space is used for 
combustion . . . none for mixing. That’s 
why your present furnace can release more 
heat . . . why new installations can get more 
heat out of smaller furnace space. 


Because FANMIX can be guaranteed to 
secure complete combustion of natural gas 
with less than 5% excess air, you get uni- 
form “radiant heat’ without drifting hot 
spots. That’s why a FANMIX-fired furnace 
seldom varies in temperature more than 5% 
over its entire area. 


WRITE FOR ALL THE FACTS 


When you see in Builetin 410-6 how fuel 
escaping from orifices in rotating-driver arms 
rotates the fan to draw the correct proportion 
of air into the path of the fuel at right angles 
.. . how FANMIX creates its own forced 
draft, reduces stack requirements, prevents 
cracking of ‘“‘wet’”’ gas . . . how two FAN- 
MIX types handle either gas or oil or any 
combination of both — you'll understand 
why FANMIX Burners have such wide 
acceptance in oil refineries and power plants. 


Send for the Coppus-Dennis FANMIX 
Bulletin 410-6. Coppus Engineering Cor- 
poration, Worcester 2, Mass. Sales Offices in 
THOMAS’ REGISTER. Other Coppus ‘Blue 
Ribbon”’ products in BEST’S SAFETY DIREC- 
TORY, CHEMICAL ENGINEERING CATALOG, 
and REFINERY CATALOG. 





pratt ---------- 








an. 8 RK Soo 
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ANOTHER 


cOPPUS 


“BLUE RIBBON” PRODUCT 


i 


COPPUS ENGINEERING CORP. 
168 Park Ave., Worcester 2, Mass. 


Please send Bulletin 410-6 to: 








Address 





Us aa es 
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Four Fuller Rotary Compressors, Elliott steam-turbine driven, have a total capa- 


city of 6760 c.f.m.,at 110 p.s.1 


depends on FULLER AIRPOWER 


Four Fuller Rotary Two-stage Com- 
pressors put Pratt & Whitney Air- 
craft’s engine plant in East Hartford 
on a 100 p.s.i. air diet for such opera- 
tions as shot peening, spray booths, 
air cleaning, and air-operated chucks. 


Pratt & Whitney Aircraft has 
joined no small family of users; food 
and chemical plants, steel mills and 
cement mills, gas-gathering plants, 
refineries, automobile plants, found- 
ries and machine shops, public utili- 
ties, and many others depend on 


Fuller for equipment, 


wherever air is required. 


compressor 


call for 
single-stage 


Whether air-plans 
single-stage, two-stage 
duplex or two-stage duplex 
be sure Fuller has the compressors 
which gives you a dependable source 
of pulsation-free air up to 3300 c.f.m., 
125 p.s.i., with maintained capacity 
for the life of the machine. 


your 


you can 


Write for Bulletin C-6, Fuller 


Rotary Compressors. 


FULLER COMPANY, Catasauqua, Pa. 


Full 


Chicago 3—120 So. LaSalle St. 
San Francisco 4—420 Chancery Bldg. 





PIONEERS OF HIGH-EFFICIENCY VANE-TYPE ROTARY COMPRESSORS 
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Better Valves-Year After Year 
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The Wm. Powell Company 
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BEFORE — Reciprocating feeder and belt housing in 
operation at large Illinois utility with Johnson-March 
System turned off. 


Molad Cec 


at car dumpers, hoppers, crushers, 


belt galleries, and coal piles 


@ The Johnson-March Dust Control System stops 
dust before it becomes airborne! And it does it 
without expensive ducts, fans and other cum- 
bersome equipment! 


Hundreds of J-M installations daily stop dust effi- 
ciently and economically at such sources as car 
dumpers, hoppers, crushers, belt galleries and 
coal piles. 


AFTER — The same operation taken with the Johnson- 
March System turned on. Note complete absence of dust. 
Name of utility will be gladly furnished upon request. 


Cost of this positive dust control system averages 
less than 1/10 the cost of other methods. Maintenance 
costs are next to nothing. Installation is fast, simple 
and inexpensive. There is no interference with 
normal plant operations. 


Our engineers will be glad to discuss this positive, 
low-cost system at no obligation. Write today for 
detailed information. 


Johnson 4 March 


Specialists in Dust Control 


Dept. PE-5 


1724 CHESTNUT ST. 


Philadelphia 3, Pa. 
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TRADE PAPER EDITION 
Published by 
SCHUTTE and KOERTING 
Company 





JET APPARATUS © HEAT TRANSFER EQUIPMENT © STRAINERS © CONDENSERS AND VACUUM PUMPS © OIL BURNING EQUIPMENT © 
ROTAMETERS © FLOW INDICATORS © RADIAFIN TUBES © VALVES © SPRAY NOZZLES AND ATOMIZERS © GEAR PUMPS © DESUPERHEATERS 


POWER ENGINEERS WHO HAVE ‘‘PACKAGED’’ 
SK PUMPING, HEATING, and STRAINING UNITS SAY, 
“DEPENDABLE, REQUIRE LITTLE MAINTENANCE” 





Pumping, Heating 
and Stroining Units tor Fuel Oil 
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YOU CAN FIND OUT WHY BY ASKING FOR 
A COPY OF NEW BULLETIN 16-H 


Checking back on installations is a 7 
year old SK tradition which pays off for 
They 


both our customers and ourselves 


get to consult with our 


an opportunity 
engineers about the equipment and tech- 


niques of operation We get a chance to 


hear stories like these about SK Pump- 


ing, Heating and Straining Units 


1t the plant of a large paper manufacturer 


SK Unit handles 40 gpm Bunker “C”’ 


Fuel Oil at 300 psig oil pressure. Oil 
temperature runs 90° | 225° F. One 
pump of the unit is motor driven; the 


other has steam turbine drive. Customer 


says it does a 200d job 


7 famous 


—AnSK Duplex Pumping, Heating, and 


At the plant of brewing « ompany 





, i950 


A 
FAUG 


Straining Unit handles 19 gpm of Bunker 
> Fuel Oil at 125 psig. Oil suction 
, oil heater 


temperature is about 90° F 


outlet temperature is about 200° F., 
steam pressure averages about 125 
psig. The plant engineer considers the 


equipment to be “highly satisfactory in 


every respect.” 


At a large hospital: —SK Pumping, Heat- 
ing, and Straining Unit is equipped with 


one horizontal duplex steam driven 


piston pump and one SK motor driven 


pump. Engineer says of unit, ‘It’s 


dependable, requires little maintenance.” 


SK Pumping, Heating, and Straining 


Units are described, with principal com- 


ponents, in new Bulletin 16-H, just 
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released. You can get a good idea of how 


these units are designed, how they oper- 


ate, what special modifications can be 
made, what their characteristics include 
by writing for this bulletin at the 


address below. 


Remember, the bulletin is 16-H. 


SCHUTTE and 
KOERTING Company 


34 STATE ROAD 
CORNWELLS HEIGHTS 
BUCKS COUNTY, PA. 


Representatives in Principal Cities 
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ONLY UNDER DIRECT FLAME, will GE’s new self-extinguishing insu with flame of blow-torch applied directly to the new laminated sheet- 


lation for metal-clad switchgear char is demonstrated in this picture type insulation, 


GE's “self-extinguishing”’ insulation gives 


New sheet-type material with exclusive, flame-retardant feature 
localizes damage that may occur under abnormal conditions 


The equivalent of a built-in fire extinguisher’ —a flame- and permit quick access to Compartments for inspection and 
retardant insulation for switehgear, marks the most recent maintenance. 

General Electris development for even safer, more de 
pendable metal-clad switchgear——industry’s standard for 2400 In bus and cable supports, in’ insutating barriers between 
2» 13.900.vole circuite compartments, in box barriers for are chutes—throughout 
vital spots of metal-clad, 

In introducing this flame-retardant insulation— which was GE's new fame-retardant 

perfected by Nicholas F. Arone, engineer in its Switchgear insulation works for greates 

Department in Philadelphia~—-G.E. has gone far to minimize protection under all condi- 

all potential fire hazards in switehgear stons—without extra cost 


All good insulating material has three standard properties fo vou. 


high mechanical strength, high dielectric strength, and a non | 
or intormation on oom 


hygroscopic quality. To this group, G k. is the first to add an proved Metal-Clad Switch 


important fourth property: a self-extinguishing characteristi 
gear. with new. flame-re 


that refuses to sustain combustion tardant insulation, call 

The laminated insulation sheet will burn and char —but on/) vour nearest G-E sales 6, £. BURENS, gener 
if an outside source of flame remains in contact with the sheet representative. or write to gear and Control 
itself. Onee the source is removed, polyvinylehlorides General Electric Company. : 


“smother” the flame in less than a minute—localize damage Schenectady 5, N. Y. 874 


GENERAL @@ ELECTRIC 


WITH FLAME REMOVED, the flame-retardant insulation refuses to sustain chlorides in the laminated sheet “smother” the flame, permitting ready 


combustion—and extinguishes itself in less than 60 seconds. Polyvinyl- access to compartments for inspection and maintenance, 


rotection to metal-clad switchgear 
ane | 





DI 

B N 

EEG. 5 Lo. 
THIS METAL-CLAD SWITCHGEAR lineup features GE's new flame- 


retardant insulation at vital point throughout all sections. 





| SUB. 2 
| 








INSULATING BARRIERS for arc chutes are flame-retardant, non- COMPARTMENTIZED SECTIONS, in addition to self-extinguishing insulation 
hygroscopic, possess high mechanical and dielectric strength. as shown in this bus section, limit damage from abnormal conditions. 
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BACKWASH FLOW CIRCUIT IN WORTHINGTON HOT-PROCESS SYSTEM shows how independent built-in, 
annular wash-water compartment® provides clean, hot, chemically inert water for backwashing 
and reclaims it without affecting operating velocities in treating zone, or subjecting hot zeolite to 
temperature changes. Backwashing is accomplished by recirculation of the clarified wash water. 


* Reg. U.S. Pat. Off. 2,263,398 


You can’t wash clean with dirty water! 


How Worthington Hot-Process Water-treating systems backwash 
with CLEAN, hot, chemically inert water 


When you're considering hot-process water-treat- 
ing systems with hot zeolite, filters, or both, don’t 
overlook backwashing facilities. 

They must be well designed, or the system cannot 
give smooth, efficient, trouble-free performance. Wor- 
thington engineers recognized this fact when they 
designed their first hot-process system. Today, every 
Worthington standard Hot-Z or conventional system 
provides exclusive independent facilities for backwash- 
ing zeolite or filters with clean, hot, chemically inert 
water without disturbing the normal flow through 
the reaction bank. 

Worthington water-treating specialists don’t believe 


WOT PROCESS ZEOLITE COLD PROCESS 


you can wash clean with dirty water. 

This unique backwashing provision is just one of 
many Worthington patented features, but it alone 
will more than justify your selection of a Worthington 
system for hot-processing boiler feedwater in your 
plant. 

If you have a problem, whether it involves filtra- 
tion, precipitation, or zeolite treatment, Worthington 
specialists will be happy to study your water-treating 
problem and recommend the proper system. Just 
write, stating service conditions in detail, to Wor- 
thington Corporation, Water Treating Division, 
Harrison, N. J. 421 


PRESSURE FILTERS 


Worthington Makes More of the Equipment for ALL Types of Water Conditioning Systems 
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WORTHINGTON CONDENSER installed in 1931 to serve 
160,000-kw Unit No. 7, Hudson Avenue Station. 
Tube sheets were drilled for 110,000 sq ft with 
101,000 sq ft installed. 


CON EDISON’S EAST RIVER ELECTRIC GENERATING STATION at 14th Street, New 
York City, will contain the new Worthington 125,000 sq-ft condenser. The shell, 
which is to be installed under 160,000-kw Unit No. 7, will contain nearly 105 
miles of 74" O.D. aluminum brass tubes and will require 138,000 gpm of East 
River water supplied by two 54 in. Worthington ‘“‘Mixflo” vertical single suction 


ONE OF TWO 74,500 SQ-FT 2-PASS WORTHINGTON 
CONDENSERS serving 60,000-kw Units 14 and 15 at 


STEAM-JET EJECTORS 
& VACuUM PUMPS 





volute circulating pumps. 


Waterside Station No. 1. 


Con Edirnonm once again installs 


“largest” condenser 


On several occasions over the past 
fifty years, Worthington has been se- 
lected to build the ‘‘world’s largest’’ 
surface condensersinsingleshell design. 

In 1919, a 70,000 sq-ft condenser 
was installed under a 35,000-kw tur- 
bine-generator for a prominent utility 
company. This was the largest single 
shell surface condenser of its day. 

In 1931, Brooklyn Edison Company 
(now Consolidated Edison Company 


BOILER FEED FEEDWATER 
PUMPS DEAERATORS 


WATER TREATING STEAM 
EQUIPMERT 


of New York, Inc.) installed, under 
160,000-kw Unit No. 7 at the Hudson 
Avenue Station, the ‘world’s largest” 
at that time, a 101,000 sq-ft single- 
pass Worthington condenser. This was 
followed, in 1949, by two 74,500 sq-ft 
condensers for Waterside Station No. 1. 

Now, Worthington is again building 
for Con Edison the ‘world’s largest” 
single-shell condenser ever ordered, 
125,000 sq-ft, single-pass, for the 


SURFACE CONDENSERS 


TURBINES & AUXILIARIES 


World’s Broadest Line of Steam Power Plant Auxiliaries 
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160,000-kw Unit No. 7 addition to 
East River Station. 

Worthington, with over a century 
of experience in the manufacture of 
steam power equipment, is prepared to 
build efficient condensers in all sizes. 
Let us advise you, without obligation, 
on your new installation. 

Write, 
Worthington Corporation, Steam Power 


stating requirements, to 


Division, Harrison, New Jersey. 








THIRTY WORTHINGTON BOILER FEED PUMPS have been purchased by the Southwestern 
Public Service Company of Amarillo, Texas. The two boiler feed pumps above, 
installed at Southwestern’s new Plant X, deliver 1165 gpm, at 1125 psi total head. 


Worthington helps bring more power to the Southwest 


30 Worthington boiler feed pumps installed 
by Southwestern Public Service since 1945 


teners, sump pumps, air compressors, and the open 
feed-water heater. 


Plant X, ten miles north of Amherst, Texas, is 
the newest and largest of the Southwestern Pubiic 
Service Company’s eleven generating stations. Since 
September, 1945, Southwestern Public Service has 
been expanding, building new stations to meet the 
Southwest's increasing power needs. 


Worthington has played an important part in this 
expansion. During the past eight years, thirty Wor- 
thington boiler feed pumps have gone into South- 
western Public Service power plants. In Plant X 
alone, Worthington has supplied, in addition to the 
boiler feed pumps, heater drain pumps, water sof- 


shes, — actly, — Sy 


For Water Works, 
Circulation, 


For Boiler Feed For Hotwell, Con- 
Service Capacitic densate, Chilled 
10 GPM ater Service Drainage, Gener- 
Heads to 1,000 feet Capacities to 1,400 al marries. 
GPM; Heads to 650 ities t« ; 
feet Aga Heads to 4 
fee 


For Boiler Feed 
Service. Capacities 
M 


Power engineers everywhere have found that Wor- 
thington has kept pace with the increase in capacity 
and pressure of steam generating units and is pre- 
pared to furnish boiler feed pumps for any modern 
power plant requirements. 

We'd like to hear about your own pumping prob- 
lems. Get in touch with your nearest Worthington 
district office, or write directly to Worthington Cor- 
poration, Centrifugal Pump Division, Section C.3.5, 
Harrison, N. J. oT 


WORTHINGTON 
Centrifugal Pumps 





3,000 GP 


Heads to 7,000 feet 


The World's Broadest Line Assures You the Right Pump for Every Job * 
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The New GRINNELL MODEL R 
CONSTANT SUPPORT HANGER 


industrial supplies 
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Mathematically perfect 
constant support for 

all positions of travel 

of high temperature 
process and steam piping 


With the new Grinnell Model R 
Constant Support, the pipe, its 
covering and contents, are supplied 
mathematically perfect support 

in all positions of travel. In addition, 
constant support is maintained 
throughout the full range of 

field adjustability. 


The design of the new Model R 
provides favorably small ratios 
between spring force and the 
supported load, ranging from 
1.15 to 1 minimum and 4 to 1 
maximum, thereby minimizing 
bearing stress and prolonging the 
life of the hanger. This permits 
hangers which are smaller in size 
for the loads carried. 


If conditions require a change of 
supporting force, a load scale is 
provided so that accurate field 
adjustments of at least plus or 
minus 10% may be made by 
turning a single load adjusting bolt. 
Wherever the adjustment is set, 
the Model R gives a load 
deflection curve that is a straight 
horizontal line, 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 
pipe and tube fittings e welding fittings ° engineered pipe hangers and supports ° Thermolier unit heaters ° valves 
Grinnell-Saunders diaphragm valves * pipe °* prefabricated piping * plumbing and heating specialties * water works supplies 


. Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 


63 





Looking for the right packing 


for your centrifugal pumps? 





EAR on centrifugal pump 

shafts as well as on oscillat- 
ing and rotating rods of other 
equipment is minimized by J-M 
Centripac. This is because the 
square cross section of this pack- 
ing provides the maximum con- 
tact surfaces. Thus, it insures a 
tight seal with the least friction 
and gland pressure. 

Because Centripac is plaited 
square it retains its shape indef- 
initely, thus maintaining maxi- 
mum surface contact for long 
periods of time. It is made from 
long-fiber asbestos yarn, thor- 


For shaft speeds to 1750 RPM 
Johns-Manville Centripac seals better 


oughly lubricated and graphited. 
It seals against fresh or salt, hot 
or cold water, oil, ammonia, brine, 
gasoline, and certain weak acids 
and other chemicals. Because of 
its wide application, it is a favorite 
of plant men everywhere. 


For general service, Style #7 
Centripac is recommended. It con- 
tains no wire, is soft enough to 
conform readily to the packing 
space, and stands up well in serv- 
ice. It comes in coil form, Style 
#C-7 and Ring form, Style #R-7. 
Sizes */1” and up. 





For higher shaft speeds, J-M Plastic Packings 
reduce friction and scoring of shafts and sleeves 


YOUR J-M PACKING DISTRIBUTOR will gladly 
recommend the right packing for your equip- 
ment, and furnish it from stock for your immedi- 


JM 


mhiaotd Johns-Manville PACKINGS and GASKETS 


Higher centrifugal pump speeds 
make friction increasingly im- 
portant in packing and shaft 
life. That is why J-M Plastic 
Packings have been designed 
to have the homogeneous struc- 
ture and low friction so essen- 
tial to long packing life in this 
service. 

The exact composition of 
these packings varies according 
to the service conditions for 
which each particular style is 
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designed. As an example, one 
of these, Style No. 610 is an ex- 
celient general maintenance 
packing for service against 
steam, air, ammonia, gases, etc. 
up to 550F. It is made of se- 
lected asbestos fiber mixed with 
pure graphite and a small 
amount of non-friction metal, 
then bonded with a heat-resist- 
ing compound to form a pliable 
coil or spiral. It is furnished in 
sizes of Ye" and up. 


ate requirements. Write Johns-Manville, Box 60, 
New York 16, N. Y. for his name and address. 
In Canada, 199 Bay St., Toronto 1, Ontario. 


ENGINEERING 





HAVE YOU PROBLEMS OF: CORROSION ? 
FEED WATER HEATING? DEAERATION ? 


Call Cochrane. Whether your plant 1s large or small, the 
unbiased recommendations of Cochrane Engineers will 
F ‘ Atomizer 

assure the correct selection of equipment for your particular or Spray Type 
operating conditions. As specialists in the field of 
Deaeration, Cochrane originated the jet tray and atomizing 
principles and designs and manufactures all types of 
Deaerating equipment—Tray, Jet Tray, Atomizer or 


Spray, and Surface—in all sizes, all materials. 


Over 90 years of specialized experience in water conditioning 
are at your service when you call a Cochrane 

Engineer. Write for the address of our office 

nearest you. We'll be happy to discuss your 


requirements without obligation. 


cochrane 


corp. 3123 N. 17th Street, Philadelphia 32, Pa. 
offices in 29 principal cities 


In Canada: Canadian General Electric Co., Ltd., Toronto 

In Mexico: Babcock & Wilcox de Mexico, S. A., Mexico City 

In Europe: Recuperation Thermique & Epuration, Paris 

In Cuba: Laurence E. Daniel, Inc., Havana 

In South America: Servicios Electricos, C.A. (S.€.C.A.) Caracas, Venezuela 

In Puerto Rico: F. A. Ortiz & Co., San Juan 5 

h = 1 cmatll dete ? 

aw db off Ho HE 2O 8, — 

Hot Process Softeners « Deaerators « Dealkalizers « Demineratizers « Reactors « Continuous Blow-Off « Speciaities « C-B Systems 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


PPER ALLOY BULLETIN 


~~ /anase 


a 


Announcing Bridgeport’s New 
“Condenser and Heat Exchanger 
Tube Handbook” 


For a better understanding of tube corrosion 
and maintenance problems 


Which condenser tube alloy will give 
the best service life? To help solve this 
problem Bridgeport 
has published a 156-page book which 


Brass Company 


deals with the properties of available 
ccpper-base alloys for condenser tubes 
and their applications in the chemical, 
petrochemical, industries, 
power and marine fields. 

Copper and copper alloy tubes are 
used for conveying corrosive liquids, 
refrigeration, steam 


processing 


exchanging heat, 
generation, reclaiming waste heat, evap 
orating, distilling, condensing, fraction 
ating, extracting oil by means of sol 
vents, etc. 





Tubes carry many processing liquors, 
cooling waters, gases, acids, salts, bases, 
and organic compounds in water and 
other Each application re- 
quires careful study and sometimes ex- 
periments by trial in service. 


solvents 


Causes of Corrosion 

The new book deals with corrosion 
problems. Much information is based 
on facts developed through laboratory 
corrosion research and field tests. Such 
data when correlated with actual oper- 
ating experience are helpful in specify- 
ing which alloys will give best results 
for specific applications. 
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MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND. —IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


A large section of this book is de- 
voted to corrosion from water which is 
probably the most widespread cause of 
corrosion. This subject has been cov- 
ered from such angles as effects of alloy 
water composition, pH 
values, soluble salts, dissolved gases, 
protective and nonprotective films, bio- 


composition, 


fouling, oxygen concentration, impinge- 
ment, foreign 
temperature, inhibitors, etc. Also dealt 


matter, dezincification, 
with are galvanic corrosion, causes of 
stress corrosion cracking, effects of vi- 
bration, and steam erosion-corrosion. 


Time Saving Tables 

The new book carries many tables, 
data and formulas. It covers heat trans- 
fer rates and general specifications. 
Especially valuable is the comprehen- 
sive table listing in compact form the 
comparative properties of standard con- 
denser tube alloys including such items 
as alloy composition, mechanical prop- 
erties, physical constants, thermal and 
electrical data, fabrication properties 
and specification numbers 

Considerable deals with the 
care, handling and storing of condenser 
methods of 


space 


and heat exchanger tubes; 
installation; cleaning and removal of 
old tubes. 

A portion of the book is devoted to 
various Duplex tubes combinations of 
ferrous and nonferrous alloys to offset 
the effects of two different 
media which may exist simultaneously 
on the and inside of the tubes. 
The applications of Duplex Tubing in 
industry are rapidly increasing. 


corrosive 


outside 


How to Obtain a Copy 


This valuable book can be of great 
help to engineers concerned with the 
selection of tubes, design, operation and 
maintenance of all types of condensers 
and heat exchanger equipment. You 
may obtain a copy by writing to Bridge- 
port Brass Company, Bridgeport 2, 
Connecticut, on your company station- 
ery. If you have a corrosion problem, or 
require condenser and heat exchanger 
tubes, contact your nearest Bridgeport 
district office. Our Technical Service 
Department will be glad to help you 
select the correct alloy or Duplex Tub 
ing combination which will give you 
the best service life. (101) 
SINEERING 
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No one knows better than you the increasingly high cost of un- 
scheduled outages due to pipe-joint failures. But do you know just 
how far it is possible to go toward eliminating such failures through- 
out the life of your piping systems? The answer to this critical 
problem in production and maintenance costs is FORGED STEEL 


FITTINGS by the pioneer firm of Watson-Stillman—consultants and 
suppliers to all major industries concerned with pipe joining and 
maintenance. 

Watson-Stillman fittings are FORGED for maximuin strength, 
toughness, and resistance to corrosion, vibration, and shock. More 
uniformly precise in all dimensions, they are the modern go-between 
wherever pipes meet permanently. 

Leading Refineries, Chemical Plants, Public Utilities, Refrigeration 
and Industrial Plants throughout the world stay on stream at lowest 
cost-per-year with the famous Double-Diamond Fittings by Watson- 
Stillman. Write for literature. 


Screw-End and Socket-Weld Types 
SOLD THROUGH LEADING DISTRIBUTORS 





+20 


WATSON-STILLMAN FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 






134 ALDENE RD., ROSELLE, NEW JERSEY 
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@® Yarway Seatless Blow-Off Valve showing balanced sliding 
plunger in closed position. For pressures to 400 psi. Avail- 
able singly or in tandem, angle or straightway 


BEHIND IT... AN ENGINEERING REASON 


More than 16,000 boiler plants use 
Yarway Blow-Off Valves. Why ? 


Because behind each valve is an 
engineering reason. 

Take the Yarway Seatless Blow- 
Off Valve for low and medium pres- 
sure boilers. Jt has no seat to score, 
wear, clog or leak. The unique 
balanced sliding plunger eliminates 
a common source of blow-down valve 
trouble. Many boiler shut-downs are 
saved... power interruptions avoided 


and ... production speeded. 

Specify Yarway Blow-Off Valves 
on your boilers—including pack- 
age units. You'll be rewarded by 
dependable, trouble-free blow- 
down service. 

Write for Yarway Blow-Off Valve 
Bulletin B-425 (pressures to 400 psi) 
or Bulletin B-433 (pressures to 
2500 psi). 

YARNALL-WARING COMPANY 
114 Mermaid Avenue « Philadelphia 18, Pa. 


YAR WAY | blow-off valves 
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Monotube Comes to U.S. 


Combustion Engineering, Inc. makes license agreement to build and market 
Sulzer’s Monotube steam generatoy, used in many high-pressure European 
plants. This will supplement Combustion’s studies looking toward develop- 
ment of 5000-psi, 1200-F boilers for further advance in power economy 


i YOMBUSTION Engineering, Inc., 
4 it is announced by Joseph V. 
Santry, chairman, has consummated 
a license and technical assistance 
agreement with Sulzer Bros., Ltd. of 
Winterthur, Switzerland, one of Eu- 
rope’s cutstanding manufacturers of 
boilers and power plant equipment. 
Under this agreement, Combustion 
Engineering will manufacture and 
market ‘Sulzer Monotube Steam 
Generating Plants”’ which long have 
been built by Sulzer Bros. and of 
which a great many high pressure in- 
stallations have been rendering satis- 
factory service in European coun- 
tries for many years. 


European H-P Progress 

This agreement, Mr. Santry said, 
represents the culmination of several 
years’ investigation of European 
development in the field of high 
steam pressures and is particularly 
significant at this time because of the 
interest in pressures above the 
so-called “‘critical pressure’’ of 3200 
psi. At pressures above this point, 
Mr. Santry explained, conversion of 
water to steam is instantaneous and 
skips the intermediate bubbling 
phase which characterizes the transi- 
tion at pressures below critical. 

Highest pressure boiler in the 
world thus far is one recently placed 
in service by Combustion Engineer- 
ing at the Kearny, N. J., power sta- 
tion of the Publie Service Electric & 
Gas Co. This boiler has a design 
pressure of 2650 psi and its steam 
temperature of 1100 F is also the 
highest used in any power station to 
date. With this pressure and tem- 
perature, the new Kearny Station is 
expected to set a world’s record for 
power station economy, producing 
electricity at an average heat rate of 
about 9000 Btu per kwh. 


Must Pass Critical Pressure 


In order to achieve further ap- 
preciable gain in power station econ- 
omy, it will be necessary to go 
beyond the critical pressure point; 
and, with the special designs of 
boilers and turbines that this will 
require, it will be possible to increase 
steam pressures far beyond the top 
pressures used up to now, with steam 
temperatures 100 deg above the 
present high. 

Mr. Santry said that his company 
now is prepared to build boilers for 
5000 psi pressure and 1200 F steam 
temperature, and that still higher 
pressures and temperatures are a dis- 


}} J j 


Fistithi 


) 


























rif 


' TT] 


' 


View of assembly, at Sulzer plant in Winterthur, Switzerland, of tubing for combustion chamber of 
monotube steam generator for capacity of 140,000 Ib per hr of steam ot 1930 psi. In these monotube 
units, tubing of combustion chamber, evaporating section, superheaters and economizers forms one 
continuous tube; feedwater enters at one end and leaves as steam at other end; there is no boiler drum; 
unit has forced circulation. Many steam generators of this type hove been installed in European plants 


tinct possibility. With such steam 
pressures and temperatures, substan- 
tial increase over the best present- 
day efficiencies of power generation 
will be attained. With the predicted 
power consumption of the country 
doubling in the next 10 years, it is 
important that power installations 
be designed for the highest possible 
efficiencies in order to conserve our 
fuel resources. 


Mr. Santry stated that Sulzer 
Brothers’ years of specialization in 
boiler designs for high steam pres- 
sures and their development and re- 
search in this field would be a valu- 
able supplement to the design studies 
his company has been making for 
some time past looking toward the 
development of boilers for pressures 
in the 5000 psi region, to advance the 
art still further. 





1. Engineers study equipment and cool 


VM ANY DIFFERENT varieties of 
| coal offered today, at what 
appear to be attractive prices, often 
may be a source of bewilderment to 
the buyer of coal for the small and 
medium-sized power plant. Yet pru- 
dent analysis of available coals from 
the point of view of performance and 
economics frequently may lead to 
appreciable savings. This is true par- 
ticularly in areas that have to im- 
port all their coals from a variety of 
different fields. 

Assume that the buyer is buying 
coal for an existing boiler plant 
rather than a new plant under con- 
struction. Design of the equipment 
and the duties it has to perform will 
set certain definite limitations to the 
grades of coal it may use. Frequently, 
coals are rejected because the fire- 
men “‘do not like” the coal or because 
they claim there are “‘too many fines” 
or “‘too much ash”’ in the coal. Hear- 
ing this, the buyer tacitly assumes 
the coal to be unsatisfactory. 

In point of fact, however, the coal 
may well meet all load conditions 
and, in addition, be more economical. 
A little more effort in adjusting com- 
bustion conditions and _ handling 
additional ash is not sufficient reason 
for condemnation. 


Fuel Specifications A Must 

First question is: What coals will 
carry the steam load and what coals 
will not? The answer forms the basis 
of any systematic buying policy. It 
is entirely a technical problem and 
requires careful analysis. It may 
even pay smaller plants to call in 
outside professional help. The general 
power or plant engineer cannot, in 
all fairness, be assumed to be a com- 
bustion expert in addition to the 
many other fields he is expected to 
master. Many reputable coal com- 
panies will offer the assistance of their 
fuel engineers. Independent consult- 
ants also are available. 

The first part of the problem con- 
sists essentially of (a) establishing 
broad limiting specifications on de- 
sirable coal characteristics for the 
plant and (b) providing the buyer 


How to Buy Coal for the 
Small Industrial Plant 


By M. H. CHARLES 


Amid maze of different coals available, small plant coal 
buyer needs to know how to analyze them for performance 
and economy. Here are the factors he must take into account 


with guidance as to the description 

of coals that may fit into the picture. 
From the point of view of combus- 

tion, five design features set limita- 

tions to eight important combustion 

characteristics of coal: 

Coal Characteristics 


Minimum ash-soften- 
ing temperature 


Design Features 
. Type of combustion ¥ 
equipment 
. Design capacity in 2. Sizing 
relation to steam 3. Coking index 
load 4, Minimum heat value, 
. Furnace volume Btu 
. Boiler design, espe- 5. Grindability 
cially auxiliary heat- 6. Volatile content 
ing surfaces 7. Suiphur content 
. Method of ash re- 8. Ash content 
moval 
This table necessarily is somewhat 
oversimplified, since all these factors 
are to a greater or lesser degree inter- 
related, but it does give an indica- 
tion of the more important relation- 
ships. 


Analysis of Coals 

Such a study, used together with 
past experience, will give broad guid- 
ance as to the coals that may be 
used. Note that ash content is listed 
last for, contrary to general opinion, 
it plays or should play a relatively 
minor role in this study. As long as 
the ash can be removed regularly so 
as not to affect the burning rate, its 
effect will be merely additional to 
labor cost, if any, in handling it. 

It is the cost per million Btu or, 
ultimately, the cost per 1000 lb of 
steam produced, that matters. Total 
non-combustible content, consisting 
of ash plus moisture, will be reflected 
in these figures. Thus a coal with an 
ash content of 9 per cent may prove 
lower in cost than one with an ash 
of 7 per cent. 

To illustrate the factors to be con- 
sidered, let us compare, as in the 
table, the coals that might be avail- 
able to a Midwestern purchaser 

The accompanying table gives a 
summary of the principal coals avail- 
able from the Midwestern coal fields. 
It shows their heat value, ash con- 
tent, ash-softening temperature, and 
typical delivered cost. Ash varies be- 


tween 7.6 per cent and 9.0 per cent 
with the exception of Mine 2- 
Field C, the ash content of which is 
only 5.8 per cent. 

There is little consistency in the 
order of ash-softening temperatures. 
It is this characteristic which fre- 
quently limits the choice of coals. 
Those with the highest ash-softening 
temperatures are produced by Mine 
4 -—- Field A and Mine 1 — Field B. 

Cost: — A major item in the de- 
termination of the delivered cost of 
coai is the freight. The buyer is, 
therefore, inclined to buy a coal 
located nearer to his plant in order to 
keep down transportation cost. This 
item and the price are, of course, 
based on weight. However, steam is 
not produced by the weight of coal 
but by its heat content. 

The cost per ton of coal means 
little —- 25 per cent of it may be non- 
combustible. The cost of the amount 
of heat units bought is of more sig- 
nificance. As most buyers know, 
coals are compared on a basis of the 
number of British thermal units 
stored per pound of coal. Knowing 
the cost per ton, one may easily de- 
termine the cost of the heat units 
bought, generally, in cents per million 
Btu. 

For example, consider coal from 
Mine 4— Field A at a heat value 
of 12,140 Btu per lb and a delivered 
cost of $7.57. The heat cost would be: 


7.57 X 1,000,000 = 31.2 per million 
2000 12,140 Btu 

From the table, it is seen that 
delivered costs of the coals shown 
vary from 30.6 to 33.8 cents per 
million Btu. The lower figures are 
due to the methods of preparation: 
coal from Mine 1 Field C is raw 
and from Mine 2 —- Field 6 is washed 
but not heat-dried during the winter. 

Coal Size: — There is available a 
variety of sizes of industrial coals. 
The top size is determined almost 
exclusively by the type of firing 
equipment. Thus, underfeed stokers 
usually take 114 in. top size mechani- 
cal spreaders, 1 or 34 in. top size; 
pneumatic spreaders may handle top 
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sizes from 1 in. to as low as 3¢ in. 

It is in the bottom sizes where 
many variations are offered and 
which influence greatly the price of 
coal. Generally speaking, the larger 
the bottom size and the lower the 
percentage of fines, the higher is the 
price of the particular preparation. 

Fines are usually considered sizes 
below 14 in. As their amount is in- 
creased, the price becomes lower; but 
the following effects may be expe- 
rienced: 

More clinkering due to uneven air 
distribution and higher ash content. 
Uneven feeding due to segregation 
of larger pieces and fines. 

Loss of fine coal through air spaces 
of chain grate. 

Greater tendency to cake on under- 
feed stockers. 

Dust nuisance when handling coal. 
Increased fly-ash and cinder emis- 
sion, particularly on spreader stokers. 
(The minus 20 mesh coal stays in 
suspension in spreader-firing without 
reaching the grate.) 
Greater tendency to 
moisture. 


On the other hand, fines are bene- 
ficial on some combustion equipment. 
On large underfeed stokers they help 
seal the feed pipe against smoke- 
back; and on spreader stokers they 
allow some combustion to take place 
in suspension. 

A compromise must be reached, 
therefore, between these conflicting 
factors. The most popular bottom 
size is 28 mesh, although 10 mesh 
and even 4 in. have been found 
economical in industrial plants. Coal 
price alone should not be the only 
factor, but the over-all cost and 
plant performance should be con- 
sidered carefully. 


hold surface 


Coal Preparation 
Next item the buyer should ascer- 
tain is the method of preparation 
used by the coal companies he is con- 
sidering. There are essentially three 
methods of preparing coals: 
1. Raw Coal: — Here the coal is 


Fig. 2. Typical small industrial boiler plant, equipped with modern coal and ash handling equipment and 
coal storage area. This is the type of plant in which careful evaluation of coal is often sorely needed 


merely sized by screens, and little 
effort can be made to maintain uni- 
form quality. The screenings will 
contain all the fines in the coal 
mined. Coal quality may vary from 
car to car, depending on mining con- 
ditions. 

2. Washed coal: — Most modern 
methods of cleaning coal employ 
water to separate coal from slate, 
pyrite, and other high ash particles. 
A maximum of the impurities is re- 
moved and the ash content is main- 
tained constant. Where screenings 
are washed, the very fine sizes, below 
28 mesh or 48 mesh, are removed in 
the process. By discarding impurities, 
and by additional mixing of clean 
coal, the coal becomes a uniform 
product. 


3. Air-cleaned Coal: — The coal 


Table showing characteristics of coals that might be available to a Midwestern coal buyer, for selection 
of most economical coal. Ash softening temperature is characteristic that often limits choice of coals 


Heat 
Value 


Preparation 
Btu/Ib 


washed (heat dryer 10,510 


available) 
: 10,880 
- 11,170 

12,140 


11,050 
4 11,260 
11,680 


air-cleaned 


11,630 
12,790 


raw 
washed (no heat 
dryer) 


August, 1953 


Delivered Cost, Cents 
Cost $ Per Million 
Per Ton Btu 


Ash- 
Softening 
Temp., F 


is cleaned by means of high-velocity 
air which also ‘‘de-dusts” the coal; 
i.e., removes the very fine sizes. This 
is a dry process, therefore is pre- 
ferred by some coal users for winter 
shipments. 

Small and medium-sized plants do 
not have elaborate coal handling and 
combustion equipment available. It 
is important for them to have a 
product which offers uniform con- 
sistency and easy handling during all 
times of the year. 

Freezeproofing 

An important item is the provision 
made by the coal producer to ensure 
the absence of frozen cars during the 
winter months. The moisture in the 
coal causing the freezing is, of course, 
surface moisture. Coal analyses usu- 
ally do not differentiate between in- 
herent moisture and surface mois- 
ture, so that the moisture figure given 
as part of the proximate analysis 
gives little indication as to the risk 
of freezing. 

Wet washing coal naturally in- 
creases very considerably the per- 
centage of surface moisture. Me- 
chanical drying, such as centrifuges 
or vacuum filters, removes most but 
not all of the surface moisture on the 
coal. Many mines, therefore, have 
been equipped with thermal dryers 
to remove surface moisture almost 
completely. Large volumes of heated 
air are used to furnish heat for 
evaporation and removal of the water 
vapor. 

There still remains the hazard 
of rain and subsequent freezing in 
transit; but if the coal was originally 
dry, the extent of freezing should be 
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Fig. 3. Firing aisle, new stoker-fired boiler plant serving the Capital City Products Co., Columbus, Ohio 


relatively small. In some cases, it 
may be advisable to provide oil 
treatment in addition to heat drying. 
The film of oil is thought to seal the 
pores of the coal and so shed any 
subsequent moisture due to rain or 
snow. (See July issue, page 70; 
Treated Coal Solves Silo Problems 
for A. B. Dick Co. 

Another arrangement may be to 
purchase double-screened coal during 
the severe winter months. A coal 
that contains little or no fines, say 
nothing below 14 in., holds little 
surface moisture and will not freeze 
as hard as wet screenings. 

Addition of calcium chloride or 
common salt to coal for freezeproof- 
ing is practised by some mines; and, 
except in extremely cold weather, 
these chemicals are effective. Be- 
cause they promote corrosion of 
metal parts with which the coal 
comes into contact, washing of con- 
veyors, chutes, and other coal-han- 
dling equipment at regular intervals 
is recommended. 

Raw coal or “‘de-dusted”’ coal con- 
tains only its natural moisture. Some 
people claim that it has a natural 
tendency to shed moisture in con- 
trast to washed coals, which tend to 
absorb it, but there does not appear 
to be conclusive evidence one way or 
another. 


Storage 

Midwestern coals may be stored 
without great risk of spontaneous 
combustion, provided the screenings 
are packed down tightly so as to 
limit the movement of air through 
the pile. Not many small plants have 
the equipment or manpower to do 
this. Here it generally is preferable 
to buy a coal with good storing 
quality, usually a coal of low sulphur 
and moisture contents. If there is 
any danger of spontaneous combus- 
tion, however, the best policy for the 
small plant is to use and replace its 
stockpile several times a year. 

Depending on his coal consump- 


tion, the buyer will ascertain the 
capacity of the mines from which he 
intends to buy and the reliability of 
the supplying company. Additional 
resources of the producing company 
also should be investigated in case of 
breakdowns or strikes. Some users 
save money by purchasing a lower- 
quality, lower-cost coal during the 
summer when steam demand is low, 
and then obtaining a higher-quality, 
higher-cost coal during the winter 
when the lower-cost coal could not 
carry the steam load — and, of course, 
the load must be carried. 

Railroad: — The shipping point, 
railroad, and routing from the mine 
also should be investigated. A direct 
haul from the mines to the plant is a 
decisive advantage for ensuring regu- 
lar shipments. 


Plant Tests Final Proof 

Once a b-oad ‘policy on usable 
coals has been accepted, the next 
step comprises plant tests. It is ob- 
viously impractical to test every 
available coal that fits into the speci- 
fications. A sound policy is to test a 
representative coal from each of the 
coal fields that offers a product with 
the desirable characteristics. 

Tests are run to determine suit- 
ability and economy of the various 
coals. Suitability usually may be 
shown in one or two days’ run cover- 
ing the heavy steam load during the 
day and the lighter load by night. 
However, the economy of a coal takes 
into account many factors and re- 
quires an extended test period. 

Cost per 1000 lb of steam produced 
is the ultimate figure used as a yard- 
stick for comparison. This figure 
should include not only the direct 
fuel cost but also labor cost incurred 
in unloading and handling, in clean- 
ing and removing ashes and cinder, 
and all maintenance cost attribut- 
able to the coal under test. Generally, 
three weeks’ test run will give fairly 
reliable data. 

At the end of the testing period, a 


summary is made of the over-all 
results, showing the cost of producing 
steam, responsiveness to load changes, 
nature of ash, and the like. 


Final Arrangements 

A decision then must be made as 
to the number of coals or supplies 
desirable. Here are some of the more 
important factors that enter into 
this consideration: 

1. Total Tonnage: — Many pur- 
chasing agents deem it prudent to 
have two suppliers of a coal from the 
same field. For larger consumers, 
three or four suppliers may be ad- 
visable. On the other hand, buying 
from a single source may establish a 
closer relationship between shipper 
and consumer which may prove valu- 
able in an emergency. 

2. Supervision and Controls: — 
Where the operating supervision or 
available combustion controls are 
limited, it is not good policy to buy 
different types of coal. If two sup- 
pliers are to be selected, care should 
be taken to ensure that both coals 
are similar in source, preparation, 
and combustion characteristics. The 
reason, of course, is that different 
coals require different methods of 
burning. In smaller plants, the time 
required for these adjustments is 
neither available nor warranted. 

3. Supplying Company: — The 
companies offering the coals of low- 
est steam cost may not offer all the 
features the buyer desires, such as 
freezeproofing, diversity of resources, 
etc. It is good policy in such a case to 
give at least some portion of the 
tonnage to the higher-cost coal sup- 
plier. The additional cost may be 
regarded as an insurance for emer- 
gencies- and emergencies can be 
costly. 

4. Testing: — In making up their 
buying schedule for coal, several 
companies reserve a percentage, say 
20 percent, for test purposes. This 
tonnage is to be filled by occasional 
test orders of coals which are offered 
in the course of a year and appear 
attractive. 

Should coal be bought in the open 
market or on contract? The implied 
assumption in this present article has 
been that coal was to be bought on 
contract; and most companies, large 
or small, prefer this. It gives them a 
certain assurance of supply and saves 
recurrent time and work in making 
new decisions on orders. 

However, in times of plentiful 
supply of coal, buying part or all of 
the tonnage in the open market may 
be very advantageous. In this case, 
a thorough test survey of usable coals 
is doubly important. Knowing the 
limiting specification, or better, a 
large list of coals already tested and 
found satisfactory, the buyer can 
buy from month to month and take 
full advantage of the market. 

By taking account of the factors 
discussed here, the coal buyer can ob- 
tain for his small industrial plant the 
coal that makes the cheapest steam. 
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Waste Heat to Make Steam at 
White Pine Smelter 


DLANS TO RECOVER vital copper in 

one of the richest undeveloped 
deposits on the North American 
continent called for a specially de- 
signed boiler to utilize what otherwise 
would be waste heat from a copper 
reverberatory furnace. The _ boiler, 
designed and being built by the 
Babcock & Wilcox Co., will supply 
steam to a turbine generator to 
furnish power for the projected de- 
velopment. 

The scene of this spectacular oper- 
ation is the White Pine copper smelt- 
er 18 miles southwest of Ontonagon, 
Mich. Explorations conducted over 
the past 15 years by the Copper 
Range Co. of Boston determined 
there is a sufficient ore body to pro- 
duce copper for the next 50 years. 
The company, at the request of the 
DMPA and assisted by an RFC loan 
of $57,000,000, currently is construct- 
ing the necessary facilities to recover, 
process and ship fire-refined copper 
from the site. This work is, being done 
by the White Pine Copper Co., a 
wholly owned subsidiary of Copper 
Range. 

The ore mineral is mainly chalco- 
cite, a cuprous sulfide (CU,S). The 
total ore reserves amount to 309,000,- 
000 tons averaging 21.3 lb of copper 
per ton. 


Boiler of Special Design 

The boiler, which will be about six 
stories high, is to be in line with and 
following the reverberatory furnace 
in which the copper ore is melted, as 
shown in the drawing. 

The gases or products of combus- 
tion, heavily laden with slag particles 
and dust, leave the reverberatory 


furnace at a rate of approximately 
143,000 lb per hour at a temperature 
ef 2600 F, entering, first, the waste 
heat boiler furnace, then passing 
through the superheater and convec- 
tion section of the boiler. 

The hot slag particles will fuse on 
any surface with which they come 
in contact, especially if the surface is 
hot. To cope with this problem, the 
waste heat boiler was designed 
specially with tube-to-tube water- 
cooled wall radiation chamber, widely- 
spaced platen-filled chamber and 
superheater chamber, and a cross- 
flow convection boiler section. 

Heat absorption of the water- 
cooled furnace walls and the water- 
cooled platens reduces the tempera- 
ture of the incoming gases 400 to 500 
F before they enter the superheater 
chamber. Thus the suspended slag 
particles are cooled to a dry ash, 
which drops to the furnace hopper 
thence into hoppers under the boiler, 
from which it is returned to the 
reverberatory furnace for retreatment 
to reclaim the copper. 


Provisions for Cleaning 

The parallel, instead of the usual 
staggered, tube arrangement is in- 
tended to make cleaning more ef- 
fective. This is accomplished by auto- 
matic telescopic soot blowers, located 
in lanes between the platens, super- 
heater and boiler convection sections, 
periodically blowing high-pressure 
steam through nozzles across the 
boiler. 

This arrangement prevents slag 
accretion on tubes which otherwise 
would necessitate hand lancing, a 
time-consuming and expensive opera- 
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tion. Besides, this arrangement in- 
sures continuous operation. 

To minimize draft loss and insure 
against sulfurous gases leaking into 
the boiler from where men work, 
there will be a single-pass horizontal 
cross gas flow arrangement from the 
reverberatory furnace outlet through 
the waste heat boiler and to the 
balloon flue inlet. 

Using this waste heat from the re- 
verberatory furnace instead of fuel 
for the generation of steam, the waste 
heat boiler recovers about 50 per 
cent of heat in the fuel originally 
supplied to the reverberatory furnace. 

The boiler is designed to generate 
steam at 885 psi, at 920 F at the 
superheater outlet. The steam is 
used not only in the power plant, but 
a portion is used to preheat combus- 
tion air, by means of steam air heat- 
ers, for the reverberatory furnace. 


Continuous Steam Production 

Whenever the reverberatory fur- 
nace may be shut down for repairs, 
the boiler, by a special arrangement, 
can be fired with pulverized coal. 

A pulverized coal system, includ- 
ing distribution and burning equip- 
ment, also will be installed. There are 
three pulverizers, two of which nor- 
mally will fire the reverberatory 
furnace. The third, through a system 
of inter-connected piping, will serve 
as a standby unit to insure uninter- 
rupted operation and also will supply 
intermittently pulverized coal to a 
storage system, from which it will 
fire a holding furnace, a refining 
furnace and a copper converter. 

An innovation in the smelting 
industry is the completely automatic 
control system, which will permit 
firing of the reverberatory furnace 
from a central control center. From 
the same push-button panel, engi- 
neers can operate the waste heat 
boiler, coal pulverizers, raw coal 
conveyors and the pulverized coal 
distributing system. 
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General arrangement of equipment for pulverized coal firing of the reverberatory 


furnace and waste heat boiler at the new White Pine copper smelter 
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More On Metal Coatings 


In our previous issue the author discussed how to select 
the best metal or protective coating to prevent cor- 
rosion. Here he continues, discussing corrosion effects 


By L. G. JONES 


PLATED, or electrodeposited metal 
coatings, have not been popular 
for long outdoor corrosion resistant 
life when one speaks in terms of 40 
years. One of the great advantages of 
hot dipping steel parts into other mol- 
ten metals has been the alloy which 
forms at the junction of the dissimilar 
metals; this alloy is not only non- 
permeable but may even be more re- 
sistant than either the bare metal of 
either the coating or the basic steel. 
The most important quality, how- 


ever, is the non-porosity of the hot 
molten coatings which prevents in- 
filtration of moisture which would 
permit galvanic corrosion and chemi- 
cal attack to start and grow at an 
accelerated rate. Plated coatings 
have not these advantages and one 
need only examine the normal ex- 
ternal plating on automobiles to see 
the short life of average porous coat- 
ings of corrosion resistant nickel and 
chromium. Apart from the weakness 
of plating, both these noble metals 


are cathodic to iron and do not give 
the protection afforded by zine, 
cadmium, aluminum and other metal 
coatings that are anodic to iron. 

Even if the protective effects of 
these metals were equal, the molten 
coating would run an average of 
0.005 in. thick while the electrode- 
posited coatings might be only })o 
of that thickness, which is below the 
minimum for the shortest expected 
life shown in table VI. 

In the electrical power industry, 
the use of copper and aluminum to- 
gether is increasing. Action between 
copper and aluminum produces a 
high resistance oxide film. Cadmium 
plating copper prevents this high re- 
sistance film; this is done by many 
manufacturers. Hot dip tinning would 
be preferable because: 1. It forms a 
tight impervious coating, 2. It forms 
a better bond with the copper, 3. Tin 
is about half way between the gal- 
vanic potentials of aluminum and 
copper and so reduces the oxidation 
between those two metals. Although 
the tin is a poorer conductor of elec- 
tricity than aluminum or copper, 
this disadvantage is more than com- 
pensated by its action in maintaining 
clean tight contacts between the 
metals. Rust inhibiting greases are 


Toble Vill. Shows the effects of various corroding agents normally encountered in industry on some of the more commonly-used industrial metals and alloys 


Nominal Composition 


Class of Material 


Chro 


mum 


Carbon Nickel 


ingot iron or wrought iron 

Low C steel 

Low C copper stee! 

Hot galvanized iron & steel 
| Calorized iron & steel 


Silicon 


Atmos 
pheres 


Cop 
per 


Seo Shore 
| industrial 
| Domestic 
| Mine 
Sea 


1.08 | 
).08 | 
25) 


OOnve 
wT UT 
wv"Tv wT 
rPOMM® 


W oter 


Saline with HeS 


Oxidation 
Resistance 
Max. Safe Temp. °F 


Brackish with MC! 
| Wet Steom 
Reducing 
Fuel Gos 
Fruit, Vegetable Juices 
Dairy Products 


| 
! 


7 vv v 
7 hhh 
vuvvT TU 


0.7 combine cabor 

14.25 
1.50 
2.00 


1.50) 6.0( 


Gray cast iron 
High silicon iron 
Nickel cast iron 

| Chromium cast iron 
Ni-Cr-Cu cast iron 14.00 


3.50 
1800 


1200 


1800 
1200 


Nickel steel Low Ni 3.00 
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| Copper alloys: Red brass 

| Tobin bronze 
Phosphor bronze 
Siheon bronze 
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being used increasingly to reduce cor- 
rosion of electrical contacts. Clean 
contacts mean less heating of the 
joints when carrying heavy currents. 


Galvanizing vs Cadmium Plating 
The author has done some work in 
comparing the life of hot dip galva- 
nizing, cadmium plated, new and 
salvaged old bolts. Random samples 
of double arming and machine bolts 
were selected from among 
1. New hot dip galvanized stocks 
of bolts with rolled threads 
Samples of new cadmium plated 
double arming cut thread bolts 
Old salvaged hot dip galvanized 
bolts with roll threads which 
had been cadmium plated. 
These bolts were suspended in a cor- 
rosion testing humid oven at 100 F 
and 100 per cent relative humidity 
for 100 days. The average thickness 
of coatings on these samples meas- 
ured as follows: 
Thickness of 
Coating in 
Inches 
Bolt Nut 
Body Surfaces 
New galv. bolts 0.005 0.005 
New cad. plated bolts 0.0005 0.0002 


These results confirmed the previous 


Part of an electric hot water hecter tank showing also the badly eaten anodic magnesium protective rod 


observations, that the heavier hot 
dip galvanized surfaces resist corro- 
sion better than the thinner cadmium 
plating. Oddly enough, cadmium 
plating over the galvanized zine pro- 
vided a coating that tested superior 
to new hot dipped galvanized surfaces. 

In order to maintain a 40 year life 
for the entire pole assembly, electro- 
plated hardware would require con- 
stant inspection to make sure the 


Continuation of table on opposite page showing the corrodibility of various common metals and alloys 
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Salt Solutions 


Concentration 


Refinery 
Crudes 


Class of Material 


Hot Sulphite Liquor 


| Dye Liquor 


Ingot iron or wrought iron 
| Low C steel 
Low C copper steel 
Hot galvanized iron & steel 
Calorized iron & steel 


Gray cost iron 
| High silicon iron 
Nickel cast iron 
Chromium cast iron 
Ni-Cr-Cu cast iron 
Nickel steel: Low Ni 
High Ni 
Chroinium steels: 5% Cr 
2% Cr 
y Cr 
Cr, 4% Mo 
27% Cr 
Silcrome, (8% Cr, 3% Si) 
Stellite 


Cr-Ni steels: 8-20 
| 18-8, 4% Mo 
18-8 


18-1 

18-3 

25-12 

26-2 

| Commercially pure Ni 

| Nickel alloys: Monel metal 

| Nichrome, 60-15 
Inconel, 14% Cr 
80% Ni, 20% Cr 
Hastelloy 


| Commercially pure Cu 

| Copper alloys: Red brass 
Tobin bronze 
Phosphor bronze 
Silicon bronze 
Aluminum bronze 
Nickel silver 
Admiralty metal 


Commercially pure Al 
Commercially pure Sn 
Commercially pure Pb 
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coating thickness was at least 0.0005 
in., which is essential to long life. 
Without vigilance, these plating 
thicknesses may easily be thinner 
than 0.0005 in. 

The National Bureau of Standards 
ran tests for 6 years, comparing zinc 
and cadmium plated steel using vari- 
ous types of plating solutions, ex- 
posures, atmospheres, etc. for indus- 
trial and rural areas (away from salt 
atmospheres). Their general conclu- 
sion shows that: 1. Cadmium coatings 
failed in 65 to 75 per cent of the time 
required for zine coatings of a similar 
thickness; 2. Plated coatings of either 
metal with a minimum thickness of 
0.0005 in. failed in a comparatively 
short time —- a few years; 3. The pro- 
tection provided is nearly propor- 
tional to the thickness of coatings. 

This confirms findings shown in 
the previous tables and discussion; 
that hot dip galvanizing, which gives 
a heavier coating, results in longer 
life for outside exposure to rain, 
wind, sun, ete. Plating, on the other 
hand, is a precision coating and for 
inside operations, machine part pro- 
tection, ete., it is more satisfactory. 


Checking Thickness 

Hot dipped metal coatings on 
threads which receive nuts require 
special care and skill, but since the 
threads are most subject to rusting, 
the heavier dip coatings are worth the 
extra trouble. Preece and drop tests, 
as listed in the ASTM and in Stan- 
dard Laboratory Handbooks, provide 
simple ways to determine zinc coating 
thicknesses without laboratory equip- 
ment or skill. The magnetic thickness 
gages, now sold as standard labora- 
tory equipment, give these thick- 
nesses for non-metallic coatings of 
any type as well as inorganic paints, 
films, ete. very quickly and simply. 

Low cost metallic coatings should 
not be relied on too much to increase 
the life of steel. Where such metal 
coated steel is used, it should be in- 
spected frequently. As soon as the 
sheen is gone and paint adherence is 
assured, these surfaces should be 
properly painted to preserve the 
metal structure and ensure long life. 
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One of fifteen 330 kv, 15,000,000 kva interrupting capacity oil circuit 
breakers is readied for tests at G.E.'s Philadelphia plant. These breakers will 
be the first to have such a high interrupting capacity. Three units are required 


for each breake- installation in substations for a new 330 kv power network 
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Replacing 19 “substandard” buildings southwest of Chicago's famous Loop, 
Commonwealth Edison's new Jefferson substation will be capable of supplying 
the electrical needs of an area equal to a city of 1,000,000 people when it is 
completed. The substation's control building is in the right background, beyond 
the switchyard which was activated late in May. Such installations may be 
effectively combined with civic programs dedicated to improved urban living 


These turbine generators in Salem Harbor plant of the New England Power 
Company are now contributing 150,000 kw to the New England Electric 
System network. When operating at full capacity, the plant requires about 
1350 tons of coal or 250,000 gal of oil per day. The plant, which cost 
$30,000,000, can supply the electric needs of eight cities as large as Salem 


Not modernistic sculptures, but imaginative demonstrations of the result of 
scratching aluminum surfaces under mercury. Mercury inhibits the formation 


of aluminum oxide film, which normally protects the surface, and allows the 
uncontrolled growth of white hair-like oxide formations along the scratches 








Looking somewhat like a tax collector, this particular monster was designed 
and built by an entire section of G-E's Distribution Transformer Dept. at Pitts- 
field, Mass. for a recent holiday parade. The “friendly dragon” is mounted 
on a fork truck and nine tow cars has flashing red eyeballs, and it snorts 


Below — rectangular design of Foster-Wheeler double flow condenser makes 
possible a 40 per cent reduction in over-all height and volume for the 
installation as compared to a conventional design. Height saving allows a 
similar reduction in turbine pedestal height and the cost of the building 


More than 700 ft of this flexible G-E interlocking armored cable was pulled 
in within 45 minutes recently at Kaiser-Frazer's engine parts plant at 
Dowagiac, Michigan. The cable is easily bent over and under obstructions 


The new pumping plant of Indian Grave Drainage District, Quincy, Iil., cut 
operating costs from 37.4 to 24.6 cents per acre-ft with 375-hp diesels and 
new vertical, propeller pumps. The annual assessment of about $2.50 per 
acre increases crop values by $10 each year through good drainage 





The Northern States Power Co. now uses 27 diesels in 10 stationary power 
plants to provide standby and peaking service and to facilitate repairs of 
distribution lines. The Dodge Center, Minn., plant, shown here, houses two 
1300 hp Alco diesels which drive two 920 kw Electric Machinery generators 


The Perfection Stove Company's new —90 deg F cold laboratory is large 
enough to house two Greyhound buses—will be utilized in testing engines, 
fuels, lubricants, and heating devices at extremely low, controlled temperatures 
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Fig. 1. Cross-section through Broadway Steam Plant, which is of a complete outdoor design and is now being built for Pasadena Light & Power Department 


Broadway Steam Plant Must Take 
50% Load Swing Every 20 Min 


Author was responsible for layout and mechanical design of this unusual—perhaps 
unique—power plant in Pasadena, California. Here he tells how the unusual load 
swings affected design and selection of each item in the plant: main boiler and tur- 
bine units, and especially the auxiliaries, which are more affected by load swings 
than main units. Most important, he shows why each decision in design was made 


By CHADWELL O'CONNOR 


Mechanical Engineer, Municipal Light and Power Department, City of Pasadena, California 


JASADENA Municipal Light and 
Power Department has under- 
taken the design and construction of 
one of the most unusual steam-elec- 
tric generating plants to be built. 
Reasons it is unusual-- we might 
even say unique — are the unusual 
load it has to carry and the location 
in which it is to be built. 

The unusual load is necessitated 
by the California Institute of Tech- 
nology’s Cooperative Wind Tunnel 
expansion program. They currently 
are installing two 20,000-hp electric 
motors for driving wind tunnel fans. 
Motors and fans are so arranged that 
they are brought up to speed with 
no load and then the full load is ap- 
plied over a period of 3 min. Full load 
then is maintained for approximately 
20 min, at which time the motors are 
unloaded over a similar 3-min period. 
The net result is that we, as their 


sole source of power, are required to 
supply approximately 40,000 kw for 
20 min, then turn it off for 20 min, 
then back on again for 20 min con- 
tinuously, for from 10 to 20 cycles 
a day, 6 days a week, year in and 
year out. 

On a large system, this would pre- 
sent no serious problem; however, on 
a small system such as ours, where 
the load rarely exceeds 50,000 kw 
except for evening peaks, 40,000 kw 
additional swing on the line presents 
a major problem. It nearly doubles 
our load for 20 min every 20 min. 

If the swings were far more rapid, 
as is the case in the steel industry 
where the load swings are not felt 
back to the boiler, the problem would 
not be as great as where the swings 
are of sufficient duration such that 
the entire plant has to come to a new 
set of temperature conditions, equal- 


ize out, then change again. Our 
existing units were not designed with 
this type of load in mind; therefore, 
to handle the new wind tunnel load 
it was necessary to build a unit 
capable of carrying approximately 
one-half of the total swing in load, 
or 20,000 kw. 

The first problem was: What size 
machine to purchase? The larger the 
machine, the easier it would be to 
carry the load. But we could not 
justify a very large machine because 
we could not load it sufficiently, with 
either the wind tunnel or our normal 
load, to take advantage of its size. 
Consequently we were forced into 
a relatively small machine, namely 
40,000 kw but designed to take 50 
per cent swings in load. 

It was impossible to justify even 
the 40,000-kw unit with this one cus- 
tomer alone, therefore we had to use 
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half the machine’s capability as a 
base load carrying part of our nor- 
mal load. This meant that we had to 
maintain high efficiencies, necessi- 
tating relatively high temperature 
and pressure conditions despite the 
swinging load. 

To further complicate the prob- 
lem, space is at a premium. Pasa- 
dena’s industrial area is extremely 
limited. The space available for this 
unit, plus three future 40,000-kw 
units, 1s 134 acres. 

To cap the climax, we had to re- 
duce the sound level of the plant to a 
point where the plant noise level 
would not exceed 85 decibels, since 
the plant is within a block of a resi- 
dential area. 

To design a steam turbine genera- 
tor unit capable of successfully meet- 
ing the above conditions, and still 
keep maintenance to a minimum, 
necessitated many new designs de- 
veloped through the close coopera- 
tion of the City Engineering Depart- 
ment and the various manufacturers 
involved. 

Being municipally owned, we could 
not negotiate for what we wanted, 
but had to design most of the equip- 
ment in a general way in advance 
and write extremely exacting speci- 
fications covering many of the details 
that would normally be left up to the 
manufacturer. 

Some of the more interesting fea- 
tures of the various pieces of equip- 
ment making up this unit are listed 
in the table below. 





Features of Broadway 
Steam Plant 


Sole supply of Caltech wind 
tunnel motor power, on-and- 
off every 20 min 

Completely outdoor plant 

First of four 40,000-kw ma- 
chines on unit system 

Boiler with 80-per-cent super- 
heat range 

Forced-draft fan suction boxes, 
taking hot air from boiler top 
Boiler feed pump with booster 
pump, driven by one motor 
Spray type decaerator, large 
storage tank, anti-flash baf- 
fling 

Make-up water from incinera- 
tor boilers 

Low-pressure feedwater heat- 
ers 

Vertical pumps throughout (ex- 
cept b-f pumps) 

Cooling tower for circulating 
water 

Special attention to valve de- 
tails 

Centralized control panel with 
all related alarms and controls 
sectionalized 

Automatic transfer from gas to 
oil fuel 

All auxiliary motors totally- 
enclosed, fan-cooled, for out- 
door use and noise prevention 
Many precautions to prevent 
noise 
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Fig. 2. Plan of Broadway Steam Plant showing first two main units with the control room between them 


Over-all layout was made on the 
basis of four 40,000 kw units. The 
unit system was adopted to the 
point where no interconnections exist 
between any one of the units other 
than instrument air and a common 
operating aisle. Cooling towers are 
being used, since no river or sea wa- 
ter is available for condensing. Usu- 
ally cooling-tower circulating water 
systems are manifolded. In our case, 
the circulating water piping, ducts 
and flumes are entirely segregated, 
with absolutely no interconnections, 
thus greatly increasing reliability and 
entirely eliminating all large valves. 


Complete Outdoor Plant 

Complete outdoor construction is 
being used to the point that not even 
dog houses or metal covers of any 
description are used over any piece 
of equipment, except for the steam 
end of the turbine and a modified roof 
over the boiler itself. Outdoor con- 
struction was picked because it gave 
more freedom of design to fit the 
equipment into the existing space. 
Part of the money that would have 
been put into the building was put 
into better equipment and _ special 
seals around electrical and mechan- 
ical parts. 

To bring the operator closer to the 
control of the entire unit, including 
boiler, turbine and all auxiliary, a 
rather unusual orientation of tur- 
bine, boiler and control panel is 
being used. As shown in Fig. 2, cen- 
terline of turbine and centerline of 
boiler are parallel, with all the auxili- 
ary equipment placed between them. 
Then the control room is placed at 
right angles to these centerlines, 
across the end of the boiler and tur- 


bine, overlooking the auxiliaries. In 
short, turbine controls, auxiliary con- 
trols, and boiler controls, both me- 
chanical and electrical, are in a 
straight line on one level within easy 
access to the operator. An operator 
standing at the center of the control 
board has control of all equipment in 
front of him on one panel. From the 
same position he can see not only the 
controls, but the critical end of the 
turbine and the boiler, including all 
the burners. 

Second unit will be a mirror image 
of the first, facing the same control 
area so that, when two units are in 
operation, the operating crew will 
have the controls of the second unit 
within 16 ft of the first unit. This is 
the only enclosed area. 


Fuel Oil and Gas 

Fuel oil is stored in underground 
tanks, on top of which are located 
the cooling towers and the cooling 
tower basins designed integrally with 
the tanks. To eliminate extra main- 
tenance and complication of steam 
tracing the various fuel oil transfer 
lines connecting the three railroad 
unloading docks, one truck unload- 
ing dock with various tanks, and the 
plant itself, we purchased specially- 
built positive-displacement sub- 
merged pumps capable of pumping 
100,000 SSU oil. The entire fuel oil 
transfer system is handled by four of 
these vertical submerged pumps, 
which pump the oil cold and force it 
at high pressure through the various 
lines. 

An 11-to-1 operating range is ob- 
tained by use of constant-differential 
type oil burners. In order not to dis- 
turb the combustion control system 
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. Heat balance diagram first 44,000-kw unit of Broadway Steam Plant at maximum capacity 


in the event of failure of the con- 
stant-differential fuel oil pump, a 
stand-by pump is used, which auto- 
matically cuts in upon failure of the 
differential pressure. At full burner 
capacity, the oil to the burner will 
be at approximately 250 F and 900 
psig, and return oil from the burners, 
at the same temperature, and at 600 
psig. The entire fuel system is 100 
per cent automatic. 


One Boiler per Turbine 

A single 450,000 Ib-per-hr boiler 
is being used for the 40,000-kw tur- 
bine. Most difficult boiler problem 
with relation to the swinging load 
was superheat, because the tremen- 
dous over-firing required to pick up 
load and the under-firing required to 
drop load, with a standard boiler, 
would force the superheat to over- 
travel the maximum limits set by the 
turbine manufacturer. With this in 
mind, a boiler was specified that had 
an extremely wide superheat range, 
namely 80 per cent. This means that 
the load can go from 20 per cent of 
rating to turbine capability without 
any change in superheat. 

To obtain this wide range of su- 
perheat control and at the same time 
obtain fast action, a desuperheater 
type of control was selected. At first 
it was thought that the introduction 
of feedwater into the superheater 
might cause deposits in the super- 
heater tubes; but a thorough check 
on plants already using this type of 
control showed, to our satisfaction, 
that the solids would not deposit out 
and actually would be carried through 
to the turbine. Some deposits on tur- 
bine blades are anticipated. With 
this in mind, water washing connec- 
tions were made on the steam header. 

As an additional aid to leveling out 
superheat and reducing swell and 
shrinkage, variable boiler pressure 
is being used. At capability, the 
boiler pressure will be 1260 psig 


and at minimum load it will beel450 
psig. This reduces over-firing and 
over-control, thus materially improv- 
ing control of superheat burners, and 
feedwater. 

Since we burn the very lowest 
grades of residual oil, furnace de- 
posits and slagging form quite a 
problem. To alleviate it, we went to 
tangent tubes on the water walls of 
the furnace and provided more than 
the normal number of long retracta- 
ble soot blowers. These have proved 
to be far more effective for removing 
vanadium and nickel tube deposits 
than the more common rotary types. 
If slagging should take place on the 
water walls, it can be water lanced 
through access holes placed in strate- 
gic positions. 

All boiler drains connect with the 
atmospheric stack, which, along with 
each safety valve, is provided with 
a large silencer. 


Unusual Draft Equipment 

Forced and induced-drait fans are 
of the large, slow-speed type with 
inlet vane control, which, when com- 
bined with the two speed motors, 
provides a range of 11 to 1 air con- 
trol. 

The forced-draft fan is unique in 
that the inlets are provided with suc- 
tion boxes similar to an induced- 
draft fan. These inlet boxes are tied 
together by a bifurcation, which con- 
nects with a vertical rectangular 
duct extending to the top of the 
boiler. Although the boiler is de- 
signed as a 100 per cent outdoor in- 
stallation, a roof is being provided 
over the top of the boiler and siding 
extending from the roof down 20 ft. 
The purpose of this enclosure is not 
so much to protect the boiler as to 
provide a canopy to catch the warm 
air rising around the boiler and direct 
it into the duct leading to the forced- 
draft fan. 

Heating the air to the forced-draft 


fan does not improve the over-all 
boiler efficiency, for the hotter the 
air the less efficient becomes the air 
preheater; however, warm dry air to 
the forced-draft fan does improve 
materially air preheater longevity. 
This arrangement has the added ad- 
vantage of completely damping out 
the very objectionable noise often 
experienced with the usual forced- 
draft fan installation. 

Refractory is tube suspended, in- 
cluding wind box and burner mounts. 
External surfaces of the boiler and 
furnace are covered with glass cloth, 
which stands up far better than 
canvas where rain, heat and sun are 
concerned. The glass cloth is applied 
with a coat of heavy mastic, reducing 
air leakage to a minimum. Joint be- 
tween the boiler covering and the 
buck stays is one of the main sources 
of air leakage. To avoid this, the glass 
cloth is fastened to a sheet metal 
strip, which in turn bears on the buck 
stays, allowing for differential move- 
ment without the usual cracking ex- 
perienced at these joints. 

Turbine: — This is modified 40,000- 
kw preferred standard unit for 1250 
psig and 950 F total steam tempera- 
ture. The turbine is least affected by 
the unusual load conditions, espe- 
cially since we are holding superheat 
within such a close range. The tur- 
bine inlet valves have been modified 
to accommodate the increased pres- 
sure used at lower loads. Generator 
and exciter are completely outdoors. 
The steam end of the turbine is cov- 
ered with a doghouse type of enclos- 
ure, which can be removed readily for 
overhaul. The crane removes various 
sections of the doghouse. 

Condenser: — Since the basic de- 
sign of this plant called for an out- 
door installation with no basement, 
elevation of the turbine operating 
floor level was critical. The higher 
this elevation, the higher the cost of 
the installation, since the boiler, con- 
trol room, and turbine foundation 
all would have to be raised. 

Because of relatively high quanti- 
ties of ammonia in the makeup water 
and because of the pressure losses in 
the transition piece, a side-mounted 
condenser was not favored. Instead, 
a high premium was placed on the 
overall height of a conventional con- 
denser mounted directly underneath 
the turbine exhaust trunk. A con- 
denser with 35,000 sq ft of surface 
was purchased with an overall height 
from the bottom of the condenser to 
the top flange of only 11 ft 6 in. 


Auxiliary Equipment 

In general, the auxiliary equip- 
ment is more affected by the load 
changes than the major equipment. 

Boiler Feed Pumps: — Consider- 
able trouble has been experienced in 
our existing plant with the high- 
pressure feedwater heaters, due to 
rapid and continuous load changes. 
To alleviate the problem, a dual feed- 
water pump system was used where- 
by a booster pump takes water from 
the deaerator and forces it through 
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Principal Power Plant Equipment, Broadway Steam Plant, Unit No. 1 


STEAM GENERATING EQUIPMENT 


Steam Generator (1)—Combustion Engineering, Inc. 


425,000 Ibs per hour; 1250/1450 psig, 950 F., oil 
and gas-fired; Peabody Engineering Corp. burners. 
Steam Generator Erection—Ofcco Construction Co. 
Setting—Bigelow-Liptak Corp 
Air Preheater (1)—The Air Preheater Corp 
Regenerative 
Forced-Draft Fan (1)—Sturtevant Div., 
Electric Corp 
ind uced-Draft Fan (1)— Sturtevant Div., Westinghouse 
Electric Corp 
Burner Oil Heaters (1)— Griscom-Russell Co 
Fuel-Oil Burner Pumps (2)—De Loval Turbine Pacific 


Westinghouse 


Co 
Constent Differential Fuel Oil Pumps (2)— Pacific 


Pump Co 
Fuel-Oil Transfer Pumps (4)—Sier-Both Geor & 
Pump Co 
Designed for 100,000 ssu for handling oil cold 
Water Columns (1)—Yornall-Waring Co. 
Feedwater Stop Check—Edward Valves, inc 
Blow-Off Valves—Yarnoall-Waring Co. 
Boiler Safety Valves—Manning, Maxwell & Moore, 
Inc 
Chemical Feed Equip —Proportioneers, Inc. 
Feedwater Control System—Bailey Meter Co. 
Combustion Control System—Boiley Meter Co 
Soot Blowers—Vuicon Soot Blower Div., Continental 
Foundry & Machine Co. 
Fuel-Oil Tank Suction Heaters (2)— Griscom-Russeil 





°. 
Silencers— Moxim Silencer Co 


TURBINE GENERATOR EQUIPMENT 


Turbine ( 1)—Allis-Chaimers Mfg. Co. 
40,000kw AIEE-ASME Preferred Standard unit modified 
for 1250/1500 psig, 950 F, 3600 rpm. 

Generator (1)—Aillis-Chaimers Mfg. Co 

Cooling Tower (1)—Foster Wheeler Corp. 
4 cell, 8 fan, induced draft with wet bulb 72 F, final 
water temperature 80 F, inlet water temperature 96 F. 

Condenser (1)—Foster Wheeler Corp 
2-pass, low head; arsenicol copper 
metal tube sheets 


tubes; Muntz 


Condenser Tubing— Chase Brass & Copper Co 

Air Pumps (2)—Kihney Mfg. Co 

Circulating-Water Pumps (2)—Foster Wheeler Corp 
1-two-speed, | -single-speed, vertical 

Condensate Pumps (2)—Foster Wheeler Corp. 
Vertical. 


FEEDWATER SYSTEM 


Boiler Feed Pumps (3)—Byron Jackson Co 
Half capacity each. Booster pump and main feed 
pump mounted on either end of drive. Feed pump drive 
water-cooled 

Feedwater Heaters (4)—C. F. Braun & Co 

Deaerator (1)—Belco Industrial Equipment Div. 


STRUCTURAL EQUIPMENT 


Boiler Structure—Consolidated West'n. Stee! 
U.S. Steel Co. 

Structural Steel—Pacific lron and Stee! Co 

Gantry Crane—Croane Hoist Engineering Corp. 

Elevator —Elevator Maintainance Co., Lid 

All Tanks Not Subject to Pressure—American Pipe 
and Steel Corp. 

Circulating-Water Piping—American Pipe and Steel 


Div. of 


orp. 
Foundations— Oltmans Construction Co 


ELECTRICAL EQUIPMENT 


Main Power Transformer (1)— Westinghouse Elec 
tric Corp. 
Forced-oil and forced-air 
Auxiliary Power Transformer (1)— Westinghouse 
Electric Corp. 
Fan-Cooled 
Auxiliory $ 


loch 


9 — General Electric Co. 
Drawout-type; outdoor. 
Load Centers— Westinghouse Electric Corp 
480 v, drawout type; outdoor. 
Load Centers— General Electric Co 
480v, outdoor type. 
Station Auxiliary Motors— Genera! Electric, Westing 
house and Louis Allis 
All TEFC or TEWC 
isolated Phase Bus—Delto-Stor Electric Co 





OTHER MECHANICAL EQUIPMENT 


Air Compressors (3)— Gaordner-Denver Co. 
Each 10 in x |! in. Compressor supplies air to a single 
heoder to which both instrument air and service oir ore 
connected 

Dessicator for Instrument Air—C. M. Kemp Co 
Duplex 

Absorptive Air Filters for 

Kemp Co. 

Duplex 

Heater Drip Pump (1)— Johnson Pump Co 
Vertical with mechanical seal, 


Instrument Air—C. M 


Pumps, Miscelianeous 
Bearing Cooling Water—Byron Jackson Co. 
Flash Tank Pumps—Poacific Pumps, inc. 
Fuel Oil Circulating Pump—De Laval Turbine Pacific Co 
Chlorinator Circulating Pump—Byron Jackson Company 
Fuel Oil Drain Tank Pumps—De Laval Turbine Pacific Co. 
Power > Shop Fabrication—Ofcco Construc 
tion Co, 


Valves, Miscellaneous 
Small instrument Valves—Dragon Engineering Co. 
Lorge Instrument Vaives—Yarnall-Waring Co 
Cocks —Nordstrom 
High Temperature Cocks—Kerotest Manufacturing Co 
Valves, small, high pressure—Manning, Maxwell & 
Moore 
Valves, large, high pressure—The Wm. Powell Co. 
Reverse-Current Valves—Atwood & Morrill Co. 
Check Volves—Chapman Vaive Mfg. Co., Hershey, 
Rensselaer, Crane 
Iron Valves—The Wm. Powell Co., Chapman Valve 
Mfg. Co 
Motor Vaives—Fisher Governor Co. 


Centrifuge—De Loval Turbine Pacific Co 

Bearing Cooling Water Cooler— Southwestern Engi- 
neering Co. 

Geges— Manning, Maxwell & Moore 

Remote Level indicator —Yarnall- Waring Co 

Chiorinetor— Wallace & Tiernan Products, Inc 

instrumentation —Bailey Meter Co 

Expansion Joints —Fiexonics Corporation 

Soot Separator — Western Precipitation Co 





the high-pressure heaters and into 
the suction of the main feedwater 
pump, which in turn forces the water 
directly to the boiler. Thus, even 
though the main feedwater pressure 
is 1800 psig, the pressure in the feed- 
water heaters in only 400 psig. 

To eliminate the possibility of the 
booster pump stopping and thus 
burning out the main feed pump, a 
single double-ended motor is used to 
drive both the booster pump and the 
main feed pump. Each pumping unit, 
consisting of motor, booster pump, 
and main feed pump, supplies half 
the water necessary at boiler capa- 
city. Three pumps are used for one 
boiler. 


BF Pump Operation 

To save power and eliminate need 
for a fluid drive, the drooping charac- 
teristic of the pumps was specified 
to approximate the boiler pressure 
sliding scale so that as the load in- 
creased on the boiler, the boiler pres- 
sure would drop and the boiler feed 
pump discharge pressure also would 
drop a corresponding amount. This 
actually brought the feed pump dis- 
charge pressure below the safety 
valve setting at the higher loads. If, 
for any reason, the pressure con- 
troller were inoperative and the 
boiler pressure rose, it would be nec- 
essary to start the second feed pump 
to get the required pressure to feed 
the boiler. At full load, the third 
pump is required to get the required 
pressure if the boiler pressure is 
above normal. The boiler feed pumps 
are being provided with a unique 
breakdown bushing arrangement 
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whereby packing of any description 
is eliminated and the pressure is 
broken down in four stages (i.e., 
operating pressure, booster pump 
pressure, condensate pump pressure 
and atmospheric pressure). Even the 
gland leakage or drip, usually asso- 
ciated with feed pumps, is eliminated 
by the use of enclosed slingers. 


Deaeration in Swings 

Deaerator: — The design problems 
in connection with the deaerator be- 
come quite involved when the load 
swings are very severe, particularly 
when load rejection is fast. This is 
due to the sudden drop in pressure 
without an immediate drop in the 
water temperature going to the feed 
pumps. This condition promotes 
flashing and results in serious damage 
to the feed pumps. There are several 
methods to reduce or eliminate this 
hazard. One is to introduce cold wa- 
ter in the suction side of the pump. 
Another is to use an excessively high 
NPSH. Another is anti-flash baffling, 
a steam dump valve on the suction 
of the pump, or a very large deaerator 
storage tank. 

To keep moving parts and compli- 
cation at a minimum, a large storage 
capacity and anti-flash baffling are 
specified. Storage capacity is of suf- 
ficient volume so that the deaerator 
pressure is maintained above the ex- 
traction pressure during load rejec- 
tion for a period of approximately 
20 min. This is sufficient to prevent 
flashing under the most severe load 
rejection periods. 

Normally during this 20-min pe- 
riod, no deaeration would take place, 


since the deaerator pressure is higher 
than the corresponding extraction 
tap pressure on the tur’yine. To elimi- 
nate this problem, the author de- 
veloped a simple interconnecting de- 
vice so that the steam generated in 
the deaerator storage tank auto- 
matically is cut in to the deaerator, 
thus deaeration takes place uninter- 
ruptedly even though steam from 
the turbine has stopped. 

The usual tray-type dearators so 
common in stationary practice are 
not very satisfactory for swinging 
loads. The least amount of hammer- 
ing in the deaerator upsets the 
tray levels and immediately impairs 
proper deaeration. To eliminate this 
condition, the spray type, used in 
marine practice, was specified. To 
maintain good atomization during 
low load periods, an atomizing valve 
was used, which is controlled by the 
condenser hot well level. 


All Make-up from Steam 

The make-up water, instead of 
coming from the usual demineralizer 
or evaporator, comes from the in- 
cinerator boilers in the form of 
steam, which is introduced directly 
into the deaerator when the water 
level in the distilled-water storage 
tank gets below a_ predetermined 
point. 

Heaters: — Because of the booster 
feed pump system, previously de- 
scribed, low-pressure feedwater heat- 
ers are used. The two highest pres- 
sure heaters are designed for only 
400 psig feedwater. The swinging 
load and hence the swinging tempera- 

Continued on page 112) 
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Fig. 1. One of the two 50,000 Ib per hr boilers described in this article, showing the traveling-grate stoker, CO, recorder, and the damper control linkage 


We Remodeled Small Boiler Controls 


Here's how we saved $20,000 a year on our fuel bill by remodeling 
our combustion controls with $4000 worth of new equipment 


By R. A. STARBUCK 


Maintenance Engineer, Imperial Paper and Color Corp. 


fe GENERAL INCREASE in 
costs during the past several years 
has affected the small as well as the 
large operators, and has made it nec- 
essary to re-calculate the importance 
of various types of equipment in the 
overall economy. 

When the steam plant with which 
the writer is associated was built in 
1936, it faced far different conditions 
than it does now. Then, yearly coal 
consumption of 10,000 tons at a 
delivered price of $3.85 per ton 
amounted to about $38,500.00. Now, 
better than 25,000 tons are burned 
per year. The coal price has risen to 
$9.52 per ton and the total annual 
coal cost has reached $238,000.00. 
Such an extremely large increase in- 
evitably led to investigation of all 
reasonable sources of economy. 

The original installation had two 
50,000 lb per hr Riley water tube 
boilers equipped with Harrington 
traveling-grate stokers for burning 
barley anthracite; induced draft and 
foreed draft fans and other industrial 


steam plant auxiliary equipment. 
The combustion control equipment 
consisted of a single steam pressure 
actuated controller, mechanically 
linked to the inlet vane controls on 
the two forced draft fans and to the 
speed varying devices on the two 
stoker drives. Each of the two in- 
duced draft fans was regulated by a 
furnace draft controller. 

While it might be considered pos- 
sible, in theory, to vary the linkage 
adjustment manually at each forced 
draft fan and at each stoker drive, it 
was not practical under the condi- 
tions which existed. The steam de- 
mand was subject to almost con- 
tinuous swings during the day, some 
of them as great as 25 per cent of the 
rated boiler capacity. Night loads 
were considerably lower and steadier. 
Week end loads were still lower. 
Severe winters made the load in 
winter much heavier than in summer. 
As a result, the steam production 
varied from 10,000 to 110,000 Ibs per 
hr during the year. As might be ex- 


pected, the manual adjustments to 
the automatic controls were made for 
their best operation at an average 
day time load and not much effort 
was made to correct for normal errors 
caused by the differing characteristics 
of control linkages, F.D. fan vane con- 
trol, and the stoker speed control. 
There was also considerable over- 
shooting, or hunting, even though the 
control compensation provided was 
used to its fullest extent. 

The furnace draft regulators, in 
themselves, performed reasonably 
well, holding the draft at the point of 
measurement to plus or minus 0.01 
in. of water. This point of measure- 
ment was in the upper part of the 
furnace just in front of the first row 
of tubes. However, the most active 
burning zone for barley coal is well 
back under a long rear arch. A con- 
siderable pressure drop occurred be- 
tween this position and the point of 
draft measurement at heavy loads, 
particularly so when accumulations 
of slag would begin to interfere with 
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Fig. 2. Top diagram shows controls and typical CO: chart before changes; bottom diagram shows new control system and CO: chart taken after changes 


gas flow. Since the draft regulators 
were designed to maintain a corstant 
condition, subject to manual adjust- 
ment, the net result was that the 
draft at the rear of the stoker fluc- 
tuated quite widely with the load, 
being greatest when it was needed 
the least. CO, and boiler efficiency 
suffered accordingly. 

The mechanically linked combus- 
tion control was installed to meet the 
conditions that existed in 1936, 
namely, moderate loads and low fuel 
cost. There was no clear justification 
for a larger investment. The results 
achieved were considered satisfactory 
at that time and at least commen- 
surate with first cost. 

However, as the demand for steam 
increased, it became apparent that 
the hunting of the control in its upper 
range was resulting in the inability 
to burn as much coal as could have 
been burned at a steadily controlled 
rate in this range. 

At times the steam demand was 
not being met even though the stoker 
was handling less than its maximum 
amount of coal. This difficulty, cou- 
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pled with the steadily increasing fuel 
costs, made it necessary to investi- 
gate the possibility of securing better 
results through the use of improved 
combustion control. 

In late 1948, CO, recorders were 
installed on each boiler to give exist- 
ing performance records which could 
be used to predict the savings pos- 
sible with better control, and justify 
the cost of such control. We were also 
curious to see what benefit could be 
gained with this operating aid. 

By 1950, we had enough evidence 
to show that the improvement se- 
cured from the CO, recorders alone 
was not very great, and steps should 
be taken to secure better combustion 
control equipment. Based on the 
boiler manufacturer’s design and test 
figures, there still remained the op- 
portunity to make about a 7 per cent 
improvement in efficiency. A 3 per 
cent saving was predicted. This was 
made conservative because the op- 
erating conditions were more un- 
favorable than those existing during 
a boiler performance test. 

The most serious obstacle to good 


control was the extreme change in the 
full bed within the furnace under 
varying load conditions. The heavy 
air admission to the fifth zone of 
these six zone stokers tended to pile 
up the fuel on the forward part of the 
stoker to as much as three times its 
depth under the admission gate dur- 
ing prolonged heavy loads. At lighter 
loads the depth would decrease to 
much nearer the admission value, or 
gate setting. As a result, the stoker 
speed could hardly be depended on 
as a measure of the rate at which fuel 
was being fed to the burning zone, 
even with constant fuel gate setting. 

Another doubtful point was the 
effect of the proposed improved effi- 
ciency on furnace maintenance. The 
close relation between furnace tem- 
perature and efficiency applied par- 
ticularly to this installation, which 
had no water walls. 

Decision was made to retain the 
original furnace pressure controllers, 
since they were doing their job well 
enough. After considering all factors, 
such as the characteristics of the 
boiler, stoker, fuel, associated equip- 
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Fig. 3. Chart shows the evaporation per |b of coal in 1946-49 with original controls, and improvement in 1951 and 1952 after new controls had been installed 


ment, and other control installations, 
it was decided to install Republic 
Flow Meters Co.’s pneumatic con- 
trols for the balance of the job, using 
a master pressure element in connec- 
tion with individual regulators at 
each of the forced draft fans and the 
stokers. Fuel-air ratio regulators, 
manual-automatic control, and boiler 
rating relays were included. 

The first step was to stabilize the 
operation of the furnace pressure con- 
trollers by determining the best point 
for measurement. By means of actual 
pressure traverses as well as trial and 
error, this was found to be at a point 
through the sidewall just at the rear 
of the burning zone. This point gave 
excellent results, but it was quite 
sensitive and demanded good, close 
operation of the controller. 

The forced draft fan controllers 
were actuated by the master pressure 
element, subject to metering correc- 
tion from the differential pressure 


Fig. 4. View of pneumatic type regulator for controlling a forced draft fan 


across an orifice in the fan discharge 
duct. The power piston of the con- 
troller was connected to the inlet 
vane control of the fan. 

Speed regulation at the stokers was 
secured through Link-Belt Co.'s 
P.I.V. drives. The regulators used to 
adjust the P.I.V. units are of the 
characteristic cam positioning type. 
Contours of the cams were deter- 
mined by marking them at each of 
several stoker speeds after proper 
forced draft fan and burning condi- 
tions had been secured at each speed. 

rhe results are shown in the ac- 
companying chart of evaporation 
plotted against the total steam pro- 
duced per month. The average for 
the years 1946 49 show conditions 
before improvement, and the im- 
proved performances in 1951 and 
1952 are shown separately. The per- 
formance in 1952 was better than 
1951 for these reasons: the develop- 
ment of a steadier steam load over 


the 24-hour day, possibly a better 
understanding of the use of boiler 
controls, and closer attention to sev- 
eral minor operational problems. 

Other important benefits were ob- 
tained. Hunting of the control was 
eliminated, resulting in the ability to 
carry somewhat higher loads. Total 
power consumption was cut 14 per 
cent over the period 1948 to 1952, 
while at the same time the amount 
of steam produced increased 21 per 
cent. Easier and more flexible opera- 
tion was secured. Furnace mainte- 
nance is no greater than to be ex- 
pected with the higher steam output. 

The increase in the average evap- 
oration from 8.60 during the period 
of 1946-1949 to 9.40 in 1952 is 
equivalent to a fuel saving of about 
$20,000.00 per year under present 
conditions. By no stretch of the imag- 
ination can this be considered a poor 
return on a $4000.00 investment in a 
control installation. 


Fig. 5. Positioning regulator for adjusting the variable speed stoker drive 
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What the Power Engineer Needs to Know About 


Centrifugal Boiler Feed Pump Maintenance 


Two preceding articles discussed the factors determining 


the frequency of a complete feed pump overhaul and 


procedures for scheduled observation and maintenance. 
This third article tells how the complete overhaul is carried out 


ET US ASSUME that the plant 

4 has the usual necessary comple- 
ment of tools and instruments 
such as feeler gages, inside and out- 
side micrometers, and dial indicator 
yages and that all the special 
tools supplied by the pump manu- 
facturer for the dismantling operation 
are available. There is still one 
important tool, the need for which 
is overlooked once in a while: that 
is the instruction book prepared by 
the manufacturer. Without it (and 
the author has met a few isolated 
cases where the maintenance crew 
has attempted to carry out major 
repairs without reference to the in- 
struction book) chances are that the 
overhaul procedure may be prolonged 
unnecessarily, to say nothing of the 
possibility that it may be incorrect 
and serious damage to the equipment 
may result. 

In addition, some thought should 
be given to the parts which should 
be available before opening a pump 
for a complete overhaul. This is a 
good time to remind the reader that 
among the many advantages of care- 
fully planned maintenance and an 
adequate stock of spare parts is the 
freedom from emergency situations 
and from total interruption of serv- 
ice. Emergency repairs resulting 
from a lack of necessary parts may 
require the hiring of extra repair 
crews for work which cannot be 


carried out in sufficient time with the 
existing personnel. In many cases 
they may force the maintenance 
foreman to perform temporary and 
makeshift repairs which could doubie 
the cost of maintenance expenditures. 

The number of boiler feed pumps 
installed and the extent to which 
repairs of worn parts can be carried 
out in the field will determine to a 
great extent the minimum number 
of spare parts which should be carried 
in stock at the site of the installation. 
The minimum for any installation 
should include the following: 

1. A set of casing wearing rings. 

2. A set of impeller rings (if used). 

3. A set of interstage or diffuser 
bushings. 

4. A spare balancing device made 
up of rotating and stationary parts 

(if used). 

5. A set of shaft sleeves (preferably 
two sets). 

Several sets of packing. 

. A set of bearings (if ball bearings) 
or bearing bushings (if sleeve 
bearings). 

. A spare thrust collar and a set 
of thrust shoes if a Kingsbury type 
thrust bearing is used. 

It further is recommended that 
a complete spare rotating element 
be carried for the boiler feed pump 
installation. This spare rotor can be 
installed in the pump if examination 
or tests show that the pump rotor 


By IGOR J. KARASSIK 


Manager, Multistage Pump Section 


Centrifugal Pump Division, 
Worthington Corporation 


has become worn excessively or if 
it is damaged accidentally. In that 
event, the rotor withdrawn for over- 
hauling can be rebuilt immediately 
in the field with parts from the 
preceding list. 

In order to obtain the greatest 
service from spare parts, certain 
of these parts should be carried in 
stock with undersize bores or over- 
size turns. The methods used in 
obtaining such increased service from 
parts will be discussed in a later 
article of this series. 


Complete Overhauls 

Great care should be exercised in 
the dismantling operation. After clos- 
ing the suction and discharge valves, 
as well as any other valves which 
will isolate the pump from the 
system (such as in the balancing 
device leak-off line, if the pump is 
so constructed), the pump casing 
should be drained. Any small piping 
which may interfere with the disas- 
sembly of the pump should be re- 
moved. Disconnect the coupling and 
remove such external parts as bearing 
covers in accordance with the manu- 
facturer’s instructions 

If the pump casing is split axially, 
remove the dowel pins and the casing 
bolt nuts and lift the upper half of 
the casing straight up (as in Fig. 1) 
to prevent damage to the internal 
parts. Remove the rotor in a similar 























Fig. 1. Lifting the upper half of the casing of an axially-split volute type 
casing exposes both the impellers and wearing rings for visual inspection 
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Fig. 2. Radially-split casings require that the inboard and outboard bearings, 
balancing device and discharge head be removed to check the interior 
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manner, vertically and with extreme 
care, to prevent injury to the im- 
pellers, wearing rings, and other 
parts. 

Radially-split casing pumps of the 
type illustrated in Fig. 2 require a 
somewhat more complex procedure. 
The inboard and outboard bearing 
assemblies, the balancing device and 
the discharge head are removed be- 
fore the inner element (rotor and 
inner casing) is withdrawn from the 
outer casing. A special assembly 
carriage as shown in Figure 3 may 
be used for this operation. If the 
inner element is bolted to the casing 
barrel, the bolting is freed. A dummy 
cross is bolted to the inboard end of 
the casing and sleeves are mounted 
on the exposed end of the shaft to 
protect it against scoring when it is 
pulled through the dummy cross. 


Withdrawing Rotor 

The carriage is adjusted to the 
proper elevation and secured to the 
casing, the shaft is secured to the 
cross-bar of the carriage and the 
rotor is withdrawn from the casing 
onto the carriage by using a rack and 
pinion gear. It can be dismantled 
further at leisure in whatever loca- 
tion such work can be carried out 
most conveniently. 

It is most important that, as the 
pump and rotor are dismantled, the 
various parts be marked adequately as 
they are removed to assure proper 
reassembly. Each individual part and 
all important metal-to-metal or clear- 
ance joints should be examined care- 
fully, and a record kept of all 
clearances. In many cases, photo- 
graphs of the appearance of the 
various parts should be taken. If the 
pump is generally in satisfactory 
condition, a comparison of these 
photographs with the appearance of 
the pump at the next overhaul will 
prove very beneficial. If any damage 
has taken place, photographs are a 
valuable aid in describing the nature 
and extent of this damage to the 
pump manufacturer when requesting 
suggestions on the overhaul. 
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Fig. 4. Worn volute tongues (or cut-waters) may be 
repaired by trimming and shaping as shown here 
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Fig. 3. Rotor of radially-split-casing pump is best removed by a special assembly carriage. The carriage 
is designed for a specific pump, but is adjustable to accommodate irregularities in floor surfaces 


While the first article of this series 
recommended that the pump be 
opened up only when performance 
tests or other evidence of excessive 
wear indicate the need of a complete 
overhaul, it may be that the pump 
has been opened up after operating 
satisfactorily with only a slight re- 
duction in capacity due to increased 
leakage. A decision on reconditioning 
while the pump is open will depend 
on several factors: 

1. Availability of spare parts. 

2. Length of time the pump can be 
left out of service without jeopard- 
izing operation of the steam power 
station. 

Economic considerations and im- 

portance of getting the longest 

service from the pump without 
overhauls. 

As a general rule, regardless of the 
performance of the unit, parts ap- 
preciably worn should be renewed 
if it is not intended to examine the 
pump again for a very extended 
period of time. It also should be 
remembered that when parts with 
metal seats in new or good condition 
are assembled in contact with dirty 
or worn parts, the new parts are 
very likely to wear out rapidly. 


Casing Maintenance 

The casing or diffuser waterways 
should be cleaned and _ repainted 
thoroughly during a complete over- 
haul. Special care should be exercised 
to examine the waterways for cor- 
rosion which, on cast iron, frequently 
manifests itself by graphitization. If 
severe corrosion takes place, the 


should be consulted 
of substituting 


manufacturer 
on the possibility 
materials, either for the rotating 
element or for the casing itself, 
which would be more impervious to 
the characteristics of the feedwater. 

A word of caution should be intro- 
duced at this point with respect to 
the cleaning of cast iron or carbon 
steel casings. In a few cases, the 
author has encountered casing which 
showed no corrosion after a number 
of years of service. Prior to reas- 
sembly the casings were wire-brushed 
thoroughly, and in a few months 
the pumps were subject to extremely 
severe corrosion-erosion in the water- 
ways. The explanation seems to be 
that a protective oxide film had 
formed in the early period of opera- 
tion, at a time when feedwater 
conditions apparently were not un- 
favorable. Even after the conditions 
changed, no attack of the metal 
took place because of the protection 
afforded by the oxide film, but as 
this film was wire-brushed away, all 
protection disappeared and the cas- 
ings were damaged seriously. Such 
evidence is somewhat intangible, but 
is given here in the hope that caution 
will be exercised in the analysis of 
feedwater conditions and condition 
changes. 

If the casing is pitted or eroded 
in places, it often is possible to 
restore it by welding, brazing, silver 
soldering, or metal spraying, depend- 
ing upon the facilities available. 
Special care should be taken to 
examine and recondition the metal- 
to-metal fite where stationary parts, 
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Fig. 5. Casing bolts should be tightened in a specific sequence determined for each pump. The above is a 


” 


typical sequence for axially-split-casing pumps. 


such as casing rings, diffusers, or 
stage pieces seat in the casing. If 
the latter is made of steel, and these 
fits show signs of erosion, it might 
be advantageous to face them with 
18-8 stainless steel and refinish. 
Attention also should be paid to 
the cut-water, or tongue, in volute 
casings. When it is worn unevenly 
it should be cut back, filed, and 
faired as shown in Fig. 4. The same 
is possible to some degree in the 
vane tips of diffusers although gen- 
erally they cannot be built up by 
welding. Care should be taken not to 
distort or warp the casing during 
the overhaul and, after repairs are 
completed, the horizontal flanges of 
an axially-split casing should be 
refinished to the proper surface. 
Except for some very special de- 


" shows edges requiring 0.015-in. gasket overlap 


signs, every axially-split-casing pump 
has a gasket which may be damaged 
when the pump is opened, and a new 
gasket should be available for re- 
placement if needed. If the old 
gasket adheres to the lower half of 
the casing and it is in good condition, 
it is not necessary to replace it, 
but it should be replaced if damaged 
in any way. The new gasket should 
be of the same thickness as the 
original one and of the same type of 
material so that it will compress to 
the same extent. A gasket which is 
too thick generally will lead to casing 
cutting through leakage; if the gasket 
is thinner than the original one, 
tightening the two casing halves 
may exert undue force on the casing 
wearing rings and distort them. This 
may lead to contact with the rotating 


parts and severe damage may result. 
The procedure followed when in- 
stalling a new horizontal joint gasket 
is illustrated in Fig. 5, which also 
illustrates the tightening procedure 
of casing bolts. The gasket first is cut 
for the outside contour and the bolt 
holes, using any approved method. 
However, the gasket must not be 
hammered at the dowel holes, as 
they would be ruined for fit and 
alignment. The inner edge of the 
gasket then should be marked and 
cut with scissors, leaving all edges 
1/16-in. full. Never hammer the 
gasket at the edges of the bores as 
this wrecks the bores for all time. 


Final Trimming 

The final trimming operation is 
best accomplished by first cementing 
the gasket to the lower half of the 
casing with shellac and then placing 
the top half of the casing over the 
gasket to keep it flat while the shellac 
dries. Of course, all foreign matter 
must be removed from the casing 
flanges before applying the gasket 
to the lower casing half. 

At certain strategic points where 
the gasket will contact stationary 
parts, such as casing rings and 
stage pieces (marked “A” on Fig. 
5), the final cutting should result in 
about 0.015-in. overlap so that tight- 
ening of the two casing halves will 
press the edges of the gasket against 
the stationary parts, assuring proper 
sealing. At all other points inside the 
casing, the gasket is trimmed even 
with the edges by following the out- 
line with a sharp cutting tool. 

Before replacing the top casing 
half, powdered graphite should be 
rubbed into the gasket to prevent it 
from sticking to the top when it 
again is removed. 





Brain Saves Back 


and Fingers 


WHEN BILL NORRED, electric serv- 
iceman, crushed a finger manhandling 
a cable reel off its stand, he decided 
there must be a better way to do the 
job. The illustration below shows Bill 
with the reel stand he designed and 
built. The lever enables the reel to be 
raised and lowered easily and safely. 
Though some engineers consider it 
unsuitable for very heavy reels, or 
field work where it might be roughly 
handled or have to work off uneven 
ground, for small and medium reels, 
and where it can be set on a level 
surface, it does an excellent job. 

Though the reel stand shown is 
made of wood and has the limitations 
mentioned above, the idea could be 
expanded by using steel or iron pipe 
for the frame. The supports could 
easily be made adjustable for rough 
ground. 
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Three Fast New Ways to Cut and Drill 
Concrete, Granite, Refractories 


This one melts its way through 


Fig. 1. Holes like those above are produced by an 
electric arc. Materials cut or pierced are A. Fire- 
brick, B. Granite, C. Transite, and D. Concrete 


THIS NEW METHOD uses a special elec- 
trode, which, when operated from a 
standard welding machine, produces 
a combination of flame and are with 
a temperature of 8000F that melts its 
way through practically any known 
refractory material. The electrode, 
known as a Dynatrode, looks like an 
ordinary welding electrode, but has 
the important difference that it can 
sustain an are by itself in mid-air, 
and does not rely on the work to pro- 
vide a return path for the current. 

The only equipment required to 
use this new process is the Dynatrode, 
and a special holder for it, with any 
standard welding machine of 400 
amp or more capacity. The Dyna- 
trode is handled just like an ordinary 
electrode, and the special holder will 
take ordinary arc welding electrodes. 

The Dynare process, as this new 
method is called, can be used to cut 
holes in reinforced concrete, pierce 
holes in floors for machine foundation 
bolts, remove slag from furnace floors, 
drill holes for blasting, cut holes for 
steam pipes and electrical conduit, 
demolish stacks and other structures, 
cut wire fencing, cut sewer pipe, fire- 
brick, tile, and other refractories. No 
special training is necessary. 
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This one bores its way through 


Fig. 2. Precision holes are bored by the bit shown 
above. Teeth are carbide tipped. Removable start- 
er (lower left) is handy for locating large holes 


THE METHOD DESCRIBED on the left 
makes a rough hole, since it actually 
melts the material away from the 
front of the electrode. Where a smooth 
parallel hole, or a fairly deep one, is 
required, the rotary carbide tipped 
tool shown below does an excellent 
job. The spiral grooves carry away 
the dust as it is pulverized, so the bit 
does not jam, however deep the hole, 
and unlike more conventional drills, 
the drilling speed is constant, what- 
ever the depth of hole. In hard con- 
crete with aggregate, this bit will cut 
an average of 6 in. per minute. It op- 
erates with an ordinary rotary no- 
tion, pressure being maintained all 
the time by the operator. For drilling 
in switchrooms or other buildings 
housing delicate equipment that must 
not be jarred, it has the advantage, 
unlike impact type drills, of smooth, 
quiet operation. The carbide cutting 
tips can be replaced when they wear 
out. 

With the bit shown comes a re- 
movable center for precision locating 
and starting of holes; this allows large 
diameter holes to be started without 
undue pressure on the bit, and with- 
out the drill “‘ walking’ around before 
it ean be located in the right spot. 


FOR FURTHER INFORMATION about 
any of these methods write the Editor, 
or use one of the postage-paid cards 
elsewhere in this issue 


This one bashes its way through 


Fig. 3. Heavier duty is performed by this impact 
drill. At 3000 strokes per minute the 4'/ in. bit 
will drill granite at the rate of 45 ft per hour 


THE NEW TYPE of drill bit shown a- 
bove drills a 4! in. hole in granite at 
a rate of 45 ft per hr; this is three 
times as fast as granite has ever been 
dri'led before, and many times faster 
than the normal drilling rate. The 
drill, which is about 5 ft long and less 
than 4 ins. diam, has a solid head bit, 
and works like a small high speed 
pile-driver. It has 2 pistons, and is 
operated by steam. The steam gives a 
series of impacts up to 3000 four-in, 
strokes per minute. Exhaust steam 
from the hammer piston is ejected 
through one center hole at the drilling 
tip and effectively carries away dust 
and chippings that otherwise would 
clog the bit. 

The drill is designed to beat on 
solid head bits because the impact is 
so severe it breaks the teeth on ordi- 
nary bits. The bit head has 4 tungsten 
carbide inserts, and heads are made 
in sizes from 4!4 in. to 12 in. 

Steam for working the drill comes 
from a portable steam generator. 
Recent tests show that it takes about 
2400 lbs of steam per hr at a sustained 
pressure of 400 psi to operate the 4!4 
in. drill. The photograph above 
shows Ross Bassinger, the inventor, 
holding one of his new drills. 
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Typical blower installation providing the cooling air to electronics apparatus for Eastern fabricator 


Following These Simple Rules . . . 


Figuring Centrifugal Blowers Is Easy 


yh le RING APPLICA- 
4 TIONS of centrifugal blowers 
often require finding the pressure and 
volume of the gas delivered and the 
horsepower required by the motor 
after blower speed, inlet gas tempera- 
ture and inlet gas density have been 
changed. Although the laws relating 
these variables are simple, it is often 
hard to find the useful formulas be- 
cause they do not appear in the same 
reference sources. To simplify the 
solution of mathematical problems 
arising with the application of cen- 
trifugal blowers, the fundamental en- 
gineering laws have been compiled 
for easy reference by O. W. Acheson 
of Lamson Corp.’s Billmyre Blower 
Division. 
In the following 
symbols are used: 
P Pressure in psi or inches Hg 
V Volume in cfm 
N Speed in rpm 
D Density in lb per cu ft 
H Height of air or gas column 
in ft 
SG = Specific Gravity 
“Standard Air’ = Air at 68 F (ab- 
solute temperature 528 deg) and 
29.92 in. Hg (barometric pressure at 
sea level) 


formulas these 


Variation of Blower Speed 

Changing the speed of a centrifugal 
blower influences volume, pressure 
and horsepower input according to 
three laws: 
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The volume changes in direct ratio 
to the speed. 
Example: 

Given a blower operating at 1750 
rpm and delivering 1000 cfm. If the 
speed is increased to 3500 rpm, what 
is the new volume? 


Let V, = original volume (1000 cfm) 
V, new volume 
N, = original speed (1750 rpm) 
N new speed (3500 rpm) 
N,; 3500 
= 1000 1750 = 
2000 cfm 


Ni 


The pressure changes as the square 
of the speed ratio. 
Example: 

Given a blower operating at 1750 
rpm and delivering air at 1 psi pres- 
sure. If the speed is increased to 3500 
rpm, what is the new outlet pressure? 
Let P, = the original pressure (1 psi) 

P, = new pressure 


N;\, 
rx (¥) 
N, 
(ey 1 
1750 
The horsepower changes as the cube 
of the speed ratio. 
Example: 
Given a blower operating at 1750 


rpm and requiring a 5-hp motor. If 
the speed is increased to 3500 rpm, 


4 psi 


what is the new horsepower required? 


Let hp, 
hp: 


original horsepower (5 hp) 
new horsepower 
G ‘) 
N 
3500\,  - 
nai =5 x8 = 40h 
(; 750 P 
Inlet to Outlet 
The outlet pressure of a blower de- 
pends on the condition of the air or 
gas at the inlet. The inlet condition is 
influenced by specific gravity, alti- 
tude (location of blower), and tem- 
perature of inlet air. 


Pressure varies in direct proportion 
to the density. 
Example: 

A 3-psi (standard air) blower is to 
be used to handle gas having a specific 
gravity of 0.5. What pressure does 
the blower create in handling the gas? 


Let P, 
P 


hp. = hp, 


air pressure (3 psi) 
. = gas pressure 

SG = specific gravity of gas (0.5) 
P, = P. xX 8G =3 X 0.6 = 1.5 pai 

If we are required to handle a gas 
having a specific gravity of 0.5 at 1.5 
psi pressure, we can determine the 
rating of the standard air pressure 
blower as follows: 
=— P, 
~ $G 
Outlet pressure varies in direct pro- 
portion to barometric pressure. 
Examples: 

A blower is to operate at an eleva- 
tion of 6000 ft (barometric pressure 
from table = 23.79 in. Hg) and is to 
deliver 3 psi pressure. What pressure 
(standard air) blower is required? 

29.92 - 

x 93.79 = 3 
(or about 334) psi 

If it is desired to determine the 
pressure a 3-psi (standard air) blower 
will deliver at 6000 ft altitude, pro- 
ceed as foilows: 


if 


Jaa 
at tom 3 psi 


Pressure 3 


, 23.79 


< 39.92 


Pressure = 3 = 2.38 
(or about 214) psi 


Table showing air pressure for various altitudes 





Barometric 
Pressure 
(in. Hg) 


29.92 
28.80 
28.26 
27.72 
27.20 
26.68 
26.28 
25.88 
25.49 
24.91 
24.53 
24.16 
23.79 
23.26 
22.73 
22.21 
21.70 
21.37 


Altitude (ft) 


0 (Sea Level) 
1000 
1500 
2000 
2500 
3000 
3400 
3800 
4200 
4800 
5200 
5600 
6000 
6600 
7200 
7800 
8400 
8800 
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Outlet pressure varies in inverse 
proportion to the inlet temperature. 
The air density varies in inverse 
proportion to the absolute tempera- 
ture (absolute temperature is ob- 
tained by adding 460 to the Fahren- 
heit reading). 
Examples: 
A blower is to handle 200 F air at 
3 psi pressure. What pressure (stand- 
ard air) blower is required? 
Let P; = pressure of hot air (3 psi) 
P, = standard air pressure rating 
AT, = absolute temperature of 
hot air (660) 
AT, = absolute temperature of 
standard air (528) 
p P, > AT, _ 3 660 _ 
ter ‘Ca a 


or 334) psi 


A blower is capable of delivering 3 
psi pressure with standard air. What 
pressure will it develop handling 200 
F inlet air? 

' P, : ATs _ 4 ’ 528 a { 
al 2 AT, 660 we 
(or about 214) psi 


Other Relationships 

The remaining relationships of in- 
terest to the practicing engineer are: 
The horsepower varies in direct pro- 
portion to the specific gravity of gas 
at the inlet, and volume varies in 
inverse proportion to barometric 
pressure. 
Examples: 

A standard-air blower requires a 
10-hp motor. What horsepower is re- 
quired when this blower is to handle 


a gas whose specific gravity is 0.5? 


hp = 10 x 0.5 = 5 hp 


A blower is to operate at 6000 ft 
altitude (barometric pressure from 
table = 23.79 in. Hg) and is to 
handle 1000 cfm of standard air. 
What is the cfm of air the blower 
must handle at 6000 ft? 


Let V; volume of standard air 
(1000 efm) 
volume of thinner air 
barometric pressure at sea 
level (29.92) 

H,. = barometric pressure at 6000 
ft (23.79) 


V; 
H,, 


Hy: 29.92 
H., ~ 19° X 3375 


V, = 1255 cfm 


V; = Vi 





How to Sharpen Carbide 
Tipped Masonry Drills 


SOME TIPS on sharpening carbide 
tipped masonry drills have been out- 
lined by the Carboloy Department of 
General Electric Co. They recom- 
mend using a silicon carbide wheel 
C100-18V or C80-18V) for resharp- 
ening the drills and restoring the 
original 118 deg included angle of the 
carbide tip. The drills should be 
sharpened when a 1/64 in. or more 
flat develops on the cutting edge. The 
diagram shows the steps to be fol- 
lowed to get the tip into the right 
position against the grinding wheel. 

First bring the bit up to the ver- 
tical face of the wheel, holding the 
drill horizontally, with the shank of 
the drill at right angles to the surface 
of the wheel as shown in Fig. 1. Then, 
still keeping the drill shank horizon- 
tal, move it round until the shank 
makes an angle of 59 deg with the 
wheel surface, as shown in Fig. 2. 
This position makes sure the 118 deg 
included angle of the carbide tip is 
maintained. 

Still keeping this 59 deg angle with 
the wheel surface, depress the drill 
shank until it makes an angle of 20 
deg with the horizontal. This is the 





Atomic Power Reprints 


We have so many requests for “Sources 
of information on Atomic Power”, July issue, 
that we have made reprints of it. To obtain 
a free copy, merely write “Source” on the 
prepaid post card, page 35 or 137 of this 
issue and mail it to us. Your copy will be 
mailed at once. We also have a number 
of copies of the Atomic Power Section pub- 
lished in the June issue. To get one of these, 


just write “Atomics” on the post card. 
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correct position for sharpening, in 
which the drill shank makes an angle 
of 20 deg with the horizontal and 59 
deg with the wheel surface. Main- 
taining these angles, and using mod- 
erate pressure, move the drill back 
and forth across the wheel. Do not 
let the bit overheat, and do not drop 
it into liquids to cool. 

When one edge has been sharp- 
ened, turn the bit over and do the 
same for the other cutting edge. Al- 
ways make sure the two cutting 


edges, AB and AC in Fig. 2, are the 
same length; if one is longer than the 
other the drill will make oversize 
holes. 

Repeated resharpening of the drill 
will reduce the clearance between the 
carbide tip and the steel shank. When 
necessary, grind away the steel be- 
hind the tip so that the steel is no- 
where closer than 1/32 in. to the 
working surface of the carbide blank. 
The part to be ground away is shown 

» 


at D in Fig 2. 




















Diagrams showing the steps to be followed to get carbide tip into the correct position for sharpening 
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PRACTICAL HINTS 


AND KINKS 


How about the gadget you made or the trick you used to do your job better? 
Write us about it. Send a sketch too. You will be paid well for contributions. 


Salvage Steam Turbine 
Labyrinth Packing Rings 


HAROLD F. SLAGLE of Long Beach 
Naval Shipyard suggests that worn 
packing rings of the labyrinth type 
be salvaged by removing a minimum 
amount of material from the butt 
joints and remachining the locating 
surfaces. The sealing fins also must 
be remachined to design size. The 
salvage suggestion was reported re- 
cently in the Bureau of Ships Journal. 

The Bureau believes that in many 
cases the suggestion can be used and 
will result in time and material sav- 
ings. To rework the rings, all surfaces 
marked A in the illustrations must be 
bored to design diameter. The part 
of the surface marked B, in the path 
of the flat or compression coil springs, 
first must be built up with brazing 
alloy and then machined to design 
diameter. This will retain the re- 


quired spring loading. Spring loading 
is not critical on packings using 
garter springs, and brazing in the path 
of the spring to retain tension is not 
required. 


Cross-sections of typical labyrinth packing rings 








A 





























A 














A Neat Way to Ground 


Air Power Tools 
By PAUL C. ZIEMKE 





























DRILLING HOLES in streets, build- 
ing floors, roofs, or unknown ground 
is always a dangerous job, owing to 
the possibility of piercing buried elec- 
tric cables or conduits. The operator 
can be protected by connecting the 
power tool to a water main or driven 
ground rods by a stranded copper 
conductor. The objection to this 
method is that it clutters up a job 
with extra trailing wires, and the con- 
nections have to be remade for every 
operating position. 

We have found that a good way to 
safeguard the operator and at the 
same time avoid extra trailing wires is 


to solidly fasten a tinned and braided 
flat copper conductor along the 
length of each piece of hose with 
plastic tape or smooth turns of light 
binding wire. At couplings between 
hose lengths we join the braid with 
heavy duty galvanized battery charg- 
ing clips, which are brazed to the 
braid. By using these clips, the hose 
sections are easily joined, no matter 
which end of the hose is attached to 
the tool or no matter which end of 
the hose is joined to the air supply, 
and there is no limit to the number of 
lengths that can be connected to- 
gether. Try it for safety’s sake. 





Labeling Tape for Typed Data 


READERS who make it a practice 
to label all circuit wiring and simi- 
lar installations will welcome a new 
form of labeling tape which was an- 
nounced recently. It is designed for 
typewriter use and comes in tablets 
of flat labels backed up by non-ad- 
hering sheets. 

The new form possesses all the ad- 
vantages of the tape as reported in 
POWER ENGINEERING, November, 
1952 — that is, it will stick without 
moistening to any smooth, clean sur- 
face, and it can be written on with 
any dry, blunt point (such as a pen- 
cil or stylus) as well as with a type- 
writer. Writing appears beneath a 
thin, tough film of transparent plas- 
tic on a white, waxy writing surface. 
Pressure of the writing instrument 
alone causes the writing to appear. 


Labeling tape for typewriter use comes in sheets 
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Lubricator Refilling 
Made Easy 


By ALBERT H. MOULTON 


ONE OF THE drawbacks of the hy- 
drostatic lubricator was the frequent 
refilling which necessitated shutting 
off, draining out the water and pour- 
ing in the oil, which, if not at the 
right temperature, was a slow and 
sometimes a messy procedure. Often 
it was so placed as to be hard to 
reach without a step ladder, espe- 
cially on engines where it usually was 
set several feet above throttle for 
good cylinder lubrication. 

One day I dropped in to see an 
engineer friend of mine in a nearby 
plant, and after we had chatted 
awhile he said casually, ‘‘ Well, guess 
I had better fill my engine lubrica- 
tor.’’ Imagine my surprise when, 
instead of going through the usual 
routine of shutting off, draining out 
water and pouring in the oil, he 
simply poured cylinder oil into a 
force cup mounted on _ cylinder, 
opened a small valve and started 
pumping; that was all there was to it. 
When I asked him where he had got- 
ten the idea, he said he had figured it 





FORCE CUP 





CYLINDER TOP 








out for himself. The following sketch 
shows the hook-up of a double con- 
nection lubricator. At A the handled 
filler plug was sawn off, drilled and 
tapped for a 14 in. pipe nipple which 
was soldered in to make an oil tight 
joint. A check valve was installed to 
prevent oil backing out of lubricator. 
A valve at B gives positive shut off. 

The operation is simple: fill the 


CHECK VALVE 














ae 


force cup, open valve B and start 
pumping; the oil pressure forces 
water out of lubricator into steam 
pipe (sight glass shows when it is 
full), shut off valve B and job is done 
and oil feed is not disturbed. 

All piping and fittings were brass 
and all joints were soldered for tight- 
ness, as oil has a way of working out 
around threads. 





Eight Tips for Sealing 
Storage Battery Cells 


By HARRY W. SMITH 


Users of storage batteries some- 
times find it is necessary to remove 
the cover from a cell for internal 
inspection and repairs. In reassem- 
bling the cell unit, it is essential that 
a proper seal be obtained between 
the cover and the jar. Gould-National 
Batteries, Inc. offers these eight tips 
to good results: 

1. Use the right compound. Ask 
your battery manufacturer what 
compound to use. In most cases bat- 
tery makers will supply sealing com- 
pound packaged, ready for use. 

2. To melt the compound, almost 
any convenient source of heat may 
be used such as a gas burner, electric 
hot plate or blow torch. Do not raise 
the temperature of the compound 
higher than necessary to permit easy 
pouring of the melted compound. 

3. Do not permit the compound to 
burst into flames because burning 
consumes the oil in the compound. 
Loss of oil impairs its effectiveness. 
Too-rapid heating and too-high tem- 
peratures cause the compound to 
catch fire. 

4. Almost any metal saucepan or 
aluminum coffee pot may be used to 
melt the compound. It is important, 
however, that the melting pot has 
a good pouring lip so that the melted 
compound can be directed into place 
accurately with a minimum of spill- 
ing on the cover. 
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5. Do not use too large a pot, be- 
cause more time will be required to 
complete the melting than would be 
required for a smaller batch. A con- 
tainer holding about one quart gen- 
erally is used. If some compound re- 
mains after pouring a seal, it may be 
cooled, stored and reused. However, 
when the compound is being re- 
heated, do not puncture the unmelted 
top layer with a screwdriver or other 
pointed tool, because pressure in the 
lower section of melted compound 
may cause hot, melted compound 
to squirt up through the hole. The 
hands, face or body of nearby persons 
may be severely burned. 


6. Clean the surfaces to be sealed, 
neutralize with ammonia or baking 
soda, and dry all surfaces carefully. 

7. Be sure the cover is properly 
seated on top of the cell and is level 
with other cell covers in the battery. 

8. Pour the sealing compound into 
space between the cover and the jar, 
being careful to avoid spilling. It is 
important to fill the space to the same 
level as the other cells in the battery 
so that there are no recesses where 
acid spray can collect. Use a sharp 
compound knife to smooth over 
rough spots and to remove excess 
compound after the compound has 
solidified. 


Molten sealing compound is poured into the space between the cover and the jar. The space always 
is filled to the same level as the other cells in the battery to eliminate any acid-spray-collecting cracks 
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Questions and Answers 


Your fellow engineers will answer your power plant questions. You 


answer theirs, get paid well. Simple? Effective? Why don't you try it? 


More Information on 
Question No. 509 


How Repair this Leaking 
Pipeline? 


SINCE THE July issue went to press, 
H.M.P. has sent us more information 
on his leaking pipeline. The pipeline 
is in galvanized, corrugated steel con- 
duit which is buried about 24 in. 
underground. The conduit is packed 
with insulation which is retained by 
concrete plugs at either end of the 





CORRUGATED GALVANIZED CONDUIT 
CONCRETE PLUG 
(APPROX 2° THICK) 


STEEL RIM 
(APPROX /4"% 1-1/2") 








Section of H.M.P.'s problem prefabricated pipeline 


section. Steam and return pipes rest 
on the bottom of holes through these 
plugs. All corrosion has occurred 
where the pipes were in actual con- 
tact with the plugs. In addition, an 
imperfect mastic seal between the 
plug and conduit caused similar cor- 
rosion of the conduit flange. 
' Sections of the prefabricated pipe- 
line are connected by butt-welding 
the pipe joints, insulating the space 
between conduit plugs, and placing a 
clamping collar of metal around the 
conduit. The connection is then coated 
with an asphaltic material. 

The accompanying illustration shows 
areas of major corrosion (A) and less 
severe corrosion (B). 


Question No. 510 


What Is Wrong with this Engine? 


ENCLOSED find indicator diagram 
of an engine driving beaters in a 
paper mill. Would you please analyze 
the same? 

Monroe, Michigan ch: Be. 2. 
Editor's Note: This old reciprocating engine is not 
doing its duty, obviously. It's a good chance for you 
old-timers to use some of that experience you've 
been building up over the years. O. H. D. will appre 
ciate any comments which will lead to the elimina- 


tion of those loops on both ends of the strokes and 
any other defects which you might see. So will we 


Question No. 511 
What Causes Water Hammer 
in this Tail-Pipe? 


SEVERAL MONTHS AGO, we installed 
a steam-jet refrigeration system with 
a barometric condenser. The baro- 
metric condenser and tail-pipe were 
installed as shown on the attached 
sketch. The usual secondary ejector 
and inter-condenser with a 3rd stage 
dry ejector are installed on the baro- 
metric condenser. 

After start-up of the system, a 
distinct and loud water-hammer was 
present in the tail-pipe. The source 
of the hammer was believed to be in 
the immediate area of the 90 deg. base 
elbow. The water-hammer was not 
present when the vacuum in the 
condenser was less than 27.8 in. Hg, 
nor was it present when the steam 
ejectors were turned off and condens- 
ing water was allowed to run through 
the tail-pipe alone. 

Except for this water-hammer, the 
operation and performance of the 
system were entirely satisfactory, but 
since a 27.8 in. Hg vacuum in the 
condenser was insufficient to provide 
the evaporator with the 29.75 in. Hg 
vacuum necessary to cool the chilled 
water to 40 deg. without changing the 
compression ratio of the steam-jets, 
we were faced with a choice of: (a) ac- 
cepting the water-hammer, (b) chang- 
ing the steam-jet in order to get an in- 
creased compression ratio, (¢) moving 
the entire installation so that the tail- 
pipe would drop vertically for its 





ENGINE DATA 
Diagram from. .Beater Engine 





Diameter of Cylinder. . . 26 in. 
Diameter of Piston Rod . .5 in. 
Diameter of Tail Rod ....5 in. 
Length of Stroke i 








Revolution per min........ 
Pressure of Steam 
in Boiler (psi) 
Position of Throttle 
Back Pressure (psi) 
Pressure at Throttle (psi). .155 
Scale of Spring 
Inside Diameter of 


Inside Diameter of 
Exhaust Pipe 

Engine Built by Murray Iron 
Works 














Card and data from O. H. D.'s beater engine. Note the small loops on admission and the large loops on exhaust showed by both head and crank end cards 
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entire length from the barometric 
condenser to the hot well, or (d) 
changing the two 90 deg. ells to form 
a very slight angled change in flow at 
the bottom of the hot well. 

Neither of the two solutions (b) or 
(c) were acceptable because of the 
expense of making either change plus 
the greatly increased operating ex- 
pense if change (b) were made. 

We believed the cause of the ham- 
mer to be due solely to the two 90 dez 
turns at the bottom of the tail-pipe, 
but also gave consideration to the 
horizontal run leaving the condenser. 
It was our belief that entrained air 
coming out of solution was being 
drawn back up the tail-pipe and since 
the deaerating would be more pro- 
nounced at the two lower 90 deg ells, 
as well as being below the water level 
in the tail-pipe, we felt sure that 
these air bubbles would form at the 
ells, grow larger with time and then 
be burst by the force of the dropping 
water, causing the hammer-like 
sounds. The hot well was originally 
sealed, but installing a valved vent 
with a pressure gage indicated that 
the hot well was not acting any 
differently from a normally open one. 

The test vent shown dotted on the 
sketch was installed in an attempt to 
draw the air out of the tail-pipe as it 
escaped from the water. This was to 
no avail. The pressure gage installed 
inside the heel of the base elbow 
showed a pressure fluctuating be- 
tween slightly positive and slightly 
negative. These pressure changes 
could not be synchronized with the 
“‘hammer”’. The 6 in. vent shown at 
the top of the tail-pipe was originally 
a 2 in. vent. Increasing this vent had 
no effect on the hammer. 

In addition to the possible solu- 









































tions mentioned 
means to remove 
were suggested: (1) Install a larger 
barometric condenser, and (2) re- 
strict the flow of condensing water 
at the hot well outlet, thus causing 
the water-level in the pipe to rise and 
decrease the free fall height of water, 
as well as raise the level in the pipe 
where the vacuum changes to atmos- 
pheric pressure or higher. 

We would appreciate the opinion 
of your readers as to what is causing 
the water-hammer and how it can 
be eliminated. 

E. E. M. 


above, two other 
the “hammer’”’ 





Answer to Question No. 507 
Expansion Joints vs. Expansion 


Loops 


Use Joints to 300 psi, Says de Soto 

CORRUGATED EXPANSION joints find 
their best applications where pressure 
does not exceed 300 psi and tempera- 
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ture does not exceed 400 F. They are 
very valuable in pipe runs in confin- 
ing conduits or where straight runs 
between rigid connection points are 
necessary. 

Economies resulting from the use 
of expansion joints, as compared to 
expansion loops, are: 


Reduced heat losses, since there is 

less outer surface. 

2. Lower friction losses. 

3. Low material, fabrication and in- 
stallation costs. 

. Saving of space. 

5. Less insulation required. Both the 
expansion joint and the expan- 
sion loop will have long life if 
properly installed. 

Expansion joints made of special 
alloys and from special designs raise 
the temperature and pressure limi- 
tations to as high as 1400 F and 1500 
psi. Other designs accommodate 
lateral as well as lineal expansion. 

In conclusion, let us say that for 
30-psi and 175-psi steam lines the use 
of the corrugated expansion joint is 
economical; for 300-psi and above, 
pipe bends and expansion loops are a 
necessity and proven practicality. 
Philadelphia, Pa. HENRY DE SOTO 


Question No. 512 


How to Figure Pneumatic 
Conveyors? 


RECENTLY I TRIED to find some 
design data on pneumatic conveying 
systems for wood waste and was sur- 
prised to find that it got very meager 
treatment in the handbooks. The 
minimum velocity for various mate- 
rials was given in most of the hand- 
books, but none of them gave the 
relation of blower output to the 
weight and volume of material 
handled. 

We produce sawdust (green south- 
ern pine) at a maximum rate of about 
280 lb per minute. That amounts to 
about 7 cu ft of solid wood converted 
into dust each minute, and this aver- 
ages out at 40 lb per cu ft. These 
figures, incidentally, are for steady 
operation at the maximum rate. The 
daily average is more like 80 percent 
of the amounts noted, but the system 
would have to be designed to meet 
the maximum requirements. 

While going through the books on 
this system I ran across a reference to 
the use of steam eductors in place of 
the air compressor. Since we fire our 
boilers with this sawdust, would a 
steam system make the sawdust too 
wet for fuel? Also, since the pine saw- 
dust is rich in resin, would the steam 
cause resinous deposits in the ducts? 
Our steam and water supply would 
be adequate since our boilers are 
“loafing’’ under present loads. 

We plan to install the system in a 
steam sawmill of overhead or “‘up- 
stairs’’ construction. We have plenty 
of room to provide gradual bends 
everywhere except under the head 
saw, and plan to have a cyclone 
separator over the boiler house. The 
duct will have to run between 75 and 
100 ft, depending on the location of 
the cyclone. 

How do we figure the capacity of 
the blower? ? We can always get one 

“big enough” but dislike buying 
unnecessary capacity. RJ 
R. J. 














Equivalent Pipe Length Chart for Figuring Pressure Drops 


Do you ever have to calculate pressure drops in steam lines? Here’s a useful chart for your files. It gives 
equivalent pipe lengths of standard bends, elbows, tees, and various valves for pipe sizes up to 12 in. 
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PIPE DIAMETER, INCHES 


Courtesy The Steam Engineer, London, England. Copyright in Great Britain by W. Goldstern. 
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Air Conditioning... 
What Got Left Out? 


Buyers who prefer cheapness to quality and sellers 
who cut corners are both to blame for many faulty 
air conditioning installations, and here’s proof of it 


By C. T. BAKER 


Consulting Engineer 


URING THE PAST FEW 

years I have been called upon 
to investigate a number of air condi- 
tioning plants that were not perform- 
ing according to the promises and 
guarantees of the installation con- 
tractors. 

In fairness to the seller-contractor 
of a number of the plants inspected, 
it should be stated at the outset that 
in many instances failure to perform 
was due to the short-sightedness and 
false economy of the buyer who was 
blind to everything but the ‘‘low 
bid.” 


How to Disgruntie Customers 

Here are a few examples of the kind 
of propositions that ensure dis- 
gruntled customers: 

“T want to air condition my place 
of business, but I don’t want to spend 
much money.” 

“You will have to put all the 
equipment in one corner of the base- 
ment; I know there is not much 
room, but Blank and Co. say they 
can get their equipment in there and 
do a satisfactory job too.” 

“Why do you need new duct work 

- why can’t you connect the chilled 
air supply to the same system of 
ducts that supply warm air in win- 
ter? If these ducts are large enough 
for hot air, they should work with 
cold air.” 

“If you want this job, have your 
pencil sharpened I'm going to 
award the contract to the low 
bidder.” 

These, and other equally bad con- 
ditions which many buyers of air 
conditioning installations lay down 
as law in dealing with the seller, 
cause no end of trouble, and the re- 
sults often lead to the courthouse. On 
the other hand, many f. ilures of air 
conditioning plants are caused by the 
eagerness of the sales engineer to 
make a sale, even in the face of condi- 
tions he knows will cause trouble 
later on. 

It is not hard to understand why 
it is difficult for the legitimate con- 
tractor to obtain business in com- 
petition with the boys who tell the 
prospective buyer. “Let us do the 
job for you and we'll save you 
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money.” But it is surprising to see 
how many business men still fall for 
this time-worn, moth-eaten line. That 
they still do is illustrated clearly by 
the following example. 


The Case of the Skeleton Plant 
I saw this installation several 
weeks after it had been placed in 
service. It was a 30-ton plant which 
had one compressor, a condenser, and 
one direct-expansion-type air han- 
dling unit. I examined the proposals 
which had been submitted to the 
owners by four bidders. Of course, 
the low bidder had been awarded the 
contract. The following list shows 
what had been left out of the instal- 
lation by the successful bidder, but 
which had been included in the pro- 
posals of the other three bidders: 

1. No liquid Freon receiver had 
been provided between the condenser 
and the evaporator. 

2. No pressure gages 
stalled to indicate the suction 
discharge pressures. 

3. There was no by-pass around 
the Freon dryer in the main liquid 
line. 

1. Nostrainer had been put on the 
outlet of the dryer. 


were in- 
and 


5. There was no stop valve on the 
compressor discharge line at the 
condenser. 

6. The belt drive between the mo- 
tor and the compressor had no metal 
guard. 

Obviously it is not difficult to be 
the low bidder when figuring on fur- 
nishing a skeleton plant only, while 
conscientious competitors, realizing 
how necessary this equipment is, in- 
clude such items in their proposals. 

Without gages, no one knows the 
suction and condensing pressures. 
The contractor tells the buyer: “ You 
don’t need gages; when you want to 
know your operating pressures, call 
us and we will send a serviceman with 
instruments for checking.’’ This extra 
service is, of course, paid for by the 
owner. 

As for keeping the dryer in service 
at all times which is necessary 
when it is not placed in a by-pass 
duct this method, to say the least, 
is inconvenient, as it allows no oppor- 
tunity for changing the drying agent 
without shutting down the plant. In 
some instances, the inlet and outlet 
pipes to the dryer have no stop valves, 
with the result that even though all 
the other valves in the system are 
closed when the charge of drying 
material is being renewed, much of 
the piping system fills with moisture 
laden air. 


The Case of Excessive Fuel Bills 

A multi-story office building in 
stalled a year-round air conditioning 
system. The units one on each 
floor were supplied with chilled 
water from a central refrigerating 
plant in summer and with hot water 
from a central heating plant in win- 
ter. Each unit, fitted with both cool- 
ing and heating coils, was housed in 
a small room, about & by 10 ft, fresh 
air for ventilation being brought in 
through the outside wall of each en- 
closure. On the separate floors, return 
air from the various offices reached 
the room housing the unit via the 

(Continued on page 118) 


Small installations like this one are most likely to suffer from the various troubles described by the author 
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Advances in the Design of 
Large Turbine Generators 


Expansion of present day power systems justifies use of continually 
increasing single blocks of power. Outstanding technical advances 
in turbine generator design makes it possible to obtain blocks of 
power from single generators of 250,000 kva capacity or higher 


MONG the many papers of in- 
terest at the American Power 
Conference in Chicago in March was 
a group of three papers all devoted to 
a discussion of recent advances in the 
art of large electric generator design. 
These papers were of particular in- 
terest because they were presented by 
representatives of the three large 
turbine generator manufacturers in 
this country, i.e., General Electric, 
Westinghouse, and Allis-Chalmers, 
and showed how each of the compa- 
nies are meeting the continually in- 
creasing demand for larger generating 
units. 

The increase in generator ratings 
has been phenomenal. It is only 
about 25 years ago when a 35,000-kw 
turbine generator was the largest unit 
in existence. Today, we have ma- 
chines of 250,000 kw on order and 
the manufacturers are ready to build 
even larger units. 

Progress in generator design has 
been steady during the past quarter 
of a century but it has been more 
rapid during the last five years than 
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Fig. 1. Cross section of the armature bars suitable 
for the General Electric Co. internal liquid cooling 
system. Coolant flows through ducts in the copper 
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at any time in history. While it has 
been possible for over 20 years to 
build 1800 rpm generators of the 
largest sizes needed, the construction 
of 3600 rpm machines were a chal- 
lenge to the designers. Many prob- 
lems had to be solved before 3600 
rpm units of large size became pos- 
sible. As pointed out by Messrs. Kil- 
bourne and McClure of General Elec- 
tric Co. in their paper, these problems 
involved the removal of a number of 


that the rotors have high, uniform 
physical strength. This called for 
alloy steels, principally nickel, with 
some additions of chromium, molyb- 
denum and occasionally vanadium, 
and elaborate heat treatment. This 
processing often resulted in consid- 
erable variation in the magnetic 
characteristics of different rotors. 
Further research, however, disclosed 
that careful control of the carbon and 
chromium content plus revised heat 





INLET 





T 

. fw LET 
x ~ 

INSULATING 
BUSHINGS — 

















EXPANSION 
CHAMBE 


ELECTRICAR—> 
CONNECTIONS 
TO PUMP 


FILTER PUMP 
COOLER 


RESERVOR\ kwattr CONNECTIONS 





ELECTRICAL CONNECTIONS 








Fig. 2. Schematic diagram of the G-E liquid-cooled generator showing flow of coolant in unit 


basic physical limitations in several 
areas of engineering. These can be 
listed as follows: Magnetics how 
to carry more flux; Electricity how 
to conduct current better; Dielectrics 

how to contain voltage better; 
Fluid flow and thermal dissipation 
how to convey heat; and finally, Me- 
chanics —— the development of meth- 
ods and techniques of construction 
to achieve these improvements. 

In the field of magnetics there were 
two major problems, first that of the 
rotor, and second, that involving the 
armature or stator. The rotors of 
large generators are now generally 
made of solid steel forgings. From the 
beginning it was always essential 


treatment, not only provided excel- 
lent physical properties but also 
superior magnetic quality. 

A similar development took place 
with respect to the magnetic parts for 
the armature. In this case oriented- 
grain strip steel has replaced the 
formerly used non-oriented steel with 
a substantial reduction in the mag- 
netic losses. 


Improved Electrical Conductors 
High rotor speeds with consequent 
increasing centrifugal stresses made 
it necessary to develop new conduct- 
ing material in place of the soft 
annealed copper which had given 
adequate service in machines of lower 
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speeds. This situation was met some 
12 years ago by the introduction of 
cold worked silver bearing copper. 
The use of this material has Ben. very 
successful and it is used today on all 
generators, 1800 and 3600 rpm units 
alike. In the meantime, however, it 
became evident that the use of a 
material lighter than copper would 
be desirable in machines of very large 
rating. The reason for this is the fact 
that the diameter of a rotor largely 
is determined by the thickness of the 
steel end rings which hold the rotor 
conductors in place against the high 
centrifugal forces of rotation. About 
15 years ago, therefore, aluminum 
was used for field windings. This 
created marked improvement in re- 
taining ring stresses but the early 
aluminum, like the early copper, was 
soft and did not, and could not be 
made, to withstand the high stresses 
that would be set up in larger ma- 


safe level. As generators became 
larger, forced air cooling became nec- 
essary and in time closed air-cooled 
ventilating systems came into use. 
The use of air cooling was followed 
by hydrogen which was lighter than 
air and also had better heat absorbing 
properties. 

While the use of hydrogen in closed 
cooling systems greatly extended the 
generator designer’s range as far as 
generator design was concerned, it 
brought into prominence the limita- 
tions of the electrical insulating ma- 
terials which were used on the wind- 
It is obvious that all the heat 
generated in the conductors must 
pass through the insulation before 
it can be removed by the cooling sys- 
tems. Unfortunately, most good elec- 
trical insulators are also fairly good 
heat insulators, and so the insulation 
on the generator windings acts to 
form a thermal barrier between the 


os 
ings. 
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Fig. 3. Early types of slot arrangements for direct cooling of rotor coils for various turbine generators 


chines which would have to be built. 
An extensive research program there- 
fore was set up to improve the phys- 
ical properties of aluminum without 
impairing its electrical conductivity. 
Eventually an alloy was developed 
which had the required physical and 
electrical properties, and this now is 
known by the name of Cond-Al 
Conductor Aluminum. This material 
now is being used in large diameter 
3600 rpm rotors. The earlier develop- 
ments in magnetic materials set the 
horizon with regard to generator size 
at 180,000 kva. Cond-Al together 
with certain constructional changes 
now has moved the horizon to 220,000 
kva capacity range. 


Heat Removal 

Despite the use of more effective 
magnetic and electrical material, the 
most important factor in generator 
design involves the removal of heat. 
While modern turbine generators are 
extremely efficient, it requires only 
simple arithmetic to prove that a 
200,000 kva generator having an effi- 
ciency of say 99 per cent still would 
produce some 4000 kwh of heat every 
hour. The continuous removal of this 
heat constitutes a difficult problem. 

In the early days the problem was 
relatively simple. Machines were 
small and generously designed, and 
the natural radiation and convection 
from the surfaces was sufficient to 
keep the temperature of the windings 
and magnetic structures down to a 
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conductor and the cooling system. 

Obviously, one way of decreasing 
the temperature difference between 
the conductors and the magnetic 
structure which holds the conductors 
in place is to reduce the thickness of 
the insulation. This means lower 
voltages, and in large machines this 
means special winding arrangements. 
On 3600 rpm machines 2-circuit 
windings have been in use for years 
and recent developments make it 
possible, for certain limited voltages, 
to make these windings in 4 circuits. 

While such special windings have 
proved very effective in certain cases, 
they have the disadvantage of pro- 
ducing high line currents. For ex- 
ample, for a 300,000 kva machine at 
15,000 v, the line current would be 
11,560 amp. This is a higher current 
than can be carried by present single 
bushings but it could be carried by 
parallel bushings and bus arrange- 
ment presently available. According 
to Mr. Kilbourne of General! Electric, 
single bushings for such currents also 
are expected to be available in the 
near future. 

These developments indicate that 
the resources of the generator de- 
signers have not been depleted en- 
tirely but the trend towards still 
larger generating units has led to 
several new approaches in generator 
design. All of these aim at the elimi- 
nation of the thermal drop through 
the insulation by means of internal 
cooling passages in the conductors. 


A system ot this kind first was 
built into a large turbine by the Allis- 
Chalmers Co. in 1951 and this ma- 
chine was the basis of the paper by 
Wm. Ringland and L. T. Rosenberg 
of Allis-Chalmers at this American 
Power Conference meeting. This gen- 
erator, installed at Sheboygan, uses 
what the Allis-Chalmers Co. calls 
supercharging. This supercharged ma- 
chine has a 2-stage compressor 
mounted on one end similar to an air- 
craft supercharger. Developing sev- 
eral times the maximum fan pressure 
previously used on this type of ma- 
chine, the compressor forces the hy- 
drogen at high velocity through ducts 
in the rotor copper. The high pressure 
and consequent high gas velocity 
play an important role in the effec- 
tiveness of heat removal. 

This idea of internal cooling of the 
conductors, by the way, is not new. 
As indicated by Mr. Kilbourne in 
presenting the General Electric pa- 
per, divided coils and hollow conduc- 
tors for rotors were used in Germany 
as early as 1912 and 1913. 


Cooling Methods 

As described in the papers by the 
General Electric Co. and Westing- 
house Electric Corp. engineers at the 
meeting, both of these companies also 
are using or planning to use the hol- 
low conductor method of cooling 
either for the rotor or the stator con- 
ductors alone or for both. Westing- 
house already has built machines 
using such hollow conductors with 
hydrogen gas as the coolant. The 
Westinghouse system was described 
in a paper presented by J. W. Batche- 
lor. In the Westinghouse design in 
the rotor winding, ducts are formed 
in the copper straps. Gas enters these 
ducts by means of radial holes at the 
ends of the rotor and it is discharged 
at the center through similar holes. 
The stator winding differs slightly; 
in order to reduce the eddy current 
losses, the conductors are divided 
into a number of small strands insu- 
lated from one another, but to pro- 
vide room for the gas flow, the strands 
are separated widthwise in the slot 
by metal ducts which extend from 
each end of the coil. Because of the 
eddy current losses, these ducts also 
must be insulated the same as the 
strands in the winding. 

By eliminating the temperature 
drops through the insulation and the 
steel by the use of these hollow con- 
ductors, the effectiveness of increas- 
ing the gas pressure can be improved 
greatly. If such a generator were to 
be designed for operation at 0.5 psig 
to match a given turbine rating, its 

capability would greatly exceed that 

of the turbine. If, however, the de- 
sign is based upon higher gas pres- 
sures, the capability may be made to 
match that of the turbine and, at the 
same time, advantage can be taken 
of the greater heat dissipation qual- 
ities to reduce the size and weight of 
the generator. 

Another approach to internal cool- 
ing is to circulate a cooling liquid 
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Fig. 4. Various steps in improvement of large a-c 
generators. From Ringland and Rosenberg's paper 


through the conductors instead of a 
cooling gas. The accompanying dia- 
grams show details of conductors and 
a machine designed for liquid cooling 
by the General Electric Co. These are 
for liquid cooling of the armature, 
i.e., the stator. The cooling liquid 
enters the turbine end of the bar 
through a manifold, which in prin- 
ciple is very much like the manifold 
headers used in conventional heat 
exchangers. It flows through the bar 
to a similar header on the other side, 
from which it either may be collected 
and put in an outside circuit, or as 
shown in this diagram, returned 
through another bar to the end of the 
machine at which it entered. There 
will be two ring headers as shown in 
Fig. 2, one for the cool liquid and the 
other one for warm liquid, each going 
completely around the armature wind- 
ing. Each header will have mounted 
on it a number of insulators which 
have tubular center passageways. 
Each insulator will in turn have a 
metallic tube connecting it to one of 
the headers on the ends of the arma- 
ture bars. As shown, the external cir- 
cuit contains a storage tank, cooler, 
and pump to provide for cooling the 
fluid and to produce the pressure re- 
quired to circulate the fluid through 
the windings. 

The liquid cooling scheme is the 
most powerful cooling means yet con- 
ceived. It is very efficient as far as 
losses are concerned. Contrasted with 
the several hundred kilowatt loss in 
the multi-stage fan necessary to cir- 
culate gas in the gas-cooling systems, 
the liquid will require several horse- 
power, not hundreds of horsepower, 
in the circulating pump. The dis- 
advantages are, obviously, in the de- 
tails of the plumbing necessary to 
contain the liquid. While the General 
Electric engineers admit that these 
certainly are not small, the engineers 
say that they can be taken care of 
adequately in designs now in progress. 

Of considerable interest at the 
meeting of the American Power Con- 
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ference where the papers discussing 
these designs were presented, was the 
discussion by Carl J. Fechheimer of 
Milwaukee. Long recognized as an 
authority in the field of generator 
cooling system design and for many 
years with Westinghouse, Mr. Fech- 
heimer’s interest in cooling methods 
extends over a period of many years. 
As he pointed out at the beginning of 
his discussion, he had helped start the 
campaign for reduction in the size of 
large generators. The idea of using 
hollow conductors with the coolant 
in contact with the conductors, said 
Mr. Fechheimer, is old but recently 
it seemed to him to have taken gen- 
erator designers by storm. For many 
years he had been an ardent advocate 
of liquid cooling, and he referred to 
his two papers on liquid cooling pub- 
lished in the AIEE Transactions in 
1947 and 1950. 

In commenting on the three pa- 
pers, Mr. Fechheimer did not think 
that it was wise to reduce the con- 
ductor cross section in order to make 
way for the coolant, when at the 
same time the greater loading due to 
the increase in rating for given dimen- 
sions is accompanied by much greater 
losses in the conductors. Further- 
more, even though valuable conduc- 
tor space is taken for the coolant, he 
felt that the space for the coolant is 
too restricted for very long machines. 
Thus, even with supercharging, the 
emerging coolant temperature is too 
high. Mr. Fechheimer noted that in 
the paper by Ringland and Rosen- 
berg, in one case, the emerging gas 
temperature in the rotor was around 
90 C, 

The expansion and contraction 
problem, said Mr. Fechheimer, has 
not been eliminated in these new de- 
signs. The tendency evidently was to 
reduce dimensions by running the 
temperature of the conductors to 
about the same value as in conven- 
tional machines so that there is about 


the same temperature difference be- 
tween the steel and copper as before. 
Hence, there is the same differential 
expansion for a given length of core 
as in earlier machines. 

With the coolant inside the stator 
coils, it seemed to him that the eddy 
current loss must be high, and that 
while transposition schemes might be 
used with the Kilbourne design, the 
hollow strands would be so deep that 
a large strand loss would prevail. 
Also, even with internal coolant flow 
in the stator coils, it still is necessary 
to cool the stator teeth and core by 
hydrogen, and the schemes for cool- 
ing the rotor conductors are compli- 
cated. 

In contrast to the methods of cool- 
ing described in the three papers pre- 
sented at this meeting, Mr. Fech- 
heimer called attention to the liquid- 
cooling scheme proposed in his AIEE 
papers presented in 1947 and 1950. 
In the 1947 paper, the stator insula- 
tion was immersed completely in a 
high grade insulating liquid, as in a 
transformer. The insulating wall 
thickness then can be reduced ma- 
terially. Then, also, the copper sec- 
tion can be increased; the dreaded 
temperature difference between the 
copper and the steel can be decreased, 
and at the same time the machine’s 
dimensions can be reduced. He 
pointed out that his rotor model 
tests had demonstrated that the cool- 
ing water for the rotor in the Fech- 
heimer scheme could be passed 
through ducts in the rotor teeth, and 
almost eliminate all thermal drops, 
except that in the insulating wail, 
which meant, of course, that consid- 
eration must be given to the possibil- 
ity of thermal expansion and con- 
traction. This, he thought, might be 
taken care of by silver bearing copper. 

While Mr. Fechheimer’s comments 
on the three papers were critical, he 
was gratified to know that liquid 

(Continued on page 118) 
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Fig. 5. Westinghouse design for inner-cooled rotor 
coil to use for large hydrogen-cooled generator unit 
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Fig. 6. Westinghouse design for inner-cooled 
stator coil to use for large turbine generator unit 
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LETTE RS TO THE EDITORS 





Burning Pitch 


I READ Mr. Miller’s excellent article 
on the burning of petroleum pitch in 
the June issue, with great interest 
because I had some experience in 
Great Britain during the war in the 
burning of coal tar pitch. 

Attempts were made then to burn 
some of the heavy distillates from 
the distillation of coal. These fuels 
were graded according to their 
required atomization temperature. 
Thus, Coal Tar Fuel 400 was a 
medium-soft pitch which required a 
temperature of 400F for efficient 
atomization. 

This fuel was black, fusible, but 
normally solid and could be fractured 
at ordinary temperatures by a sharp 
blow. Its ash content was 0.75 per 
cent; sulphur, 1 per cent; heat value 
16,000 Btu per lb. 

The fuel was supplied either in 
solid form, the lumps ranging in size 
from about an 18-in. cube down- 
wards; or, more rarely, in liquid form, 
at temperature no lower than 300F. 
aa The fuel is stored and pumped at 
the same temperature. Subsequent 
heating to the atomization tempera- 
ture of 400F was done either by 
steam requiring a pressure of 350 psi 
or electricity. Care had to be taken 
that the temperature did not exceed 
575F because of changes occurring to 
the physical properties of this fuel. 
The fuel usually was circulated 
through a ring main, and steam or 
hot-air atomization was used. 

Using coal tar pitch usually re- 
quired considerable maintenance and 
care of burners, pipelines, and heaters. 
It was interesting to read that you 
were doing a good job on a similar 
fuel. Of course, the fact that you 
have standby Bunker C oil in hand, 
always ready for use, must be an 
important factor in keeping your 
plant going. 

Columbus, Ohio CHARLES H. MARKS 


Editor’s Note: — Mr. Marks is devel- 
opment engineer in the Columbus 
office of Bituminous Coal Research, 
Ine. 


How About White Paint 
for Heat Absorption? 


L. G. JONES, in his articles on Paint 
Reflectivity (Dec., 1952) and Heat 
Absorption (Feb., 1953), concludes, 
on the basis of his tests, that the 
metallic paints, such as aluminum, 
are the best surface colors for tanks 
that hold vaporable liquids, such as 
propane, gasoline, etc. While he did 
not personally test white paints his 
data places the metallic paints above 
the white paints in reflectivity and 
heat absorption. 
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NEW CHALKING 
PROPERTY TIME OF EXPOSURE ALUMINUM WHITE RATIO 
Volume of vapor lost 12 days 193 mcf 148 mcf 1.3 
Per cent expansion, vapor phase iw * 6.4°5 47% 1.4 
Gasoline lost as vapor 12 46 bbl. 28 bbi. 1.6 
Over-all liquid loss 18 110 bbl. 77 bbi. 1.4 





Smith and Harden of Shell Oil, in 
their article in Oil and Gas Journal of 
July 14, 1952, indicate a preference 
for chalking white paint over alu- 
minum for coating such tanks. They 
took a plant operating approach to 
the problem, rather than laboratory 
tests, by determining actual evapora- 
tion losses, vapor and liquid tempera- 
tures in drums, 1000-gal cone-top 
tanks and a large 80,000-gal storage 
tank. 

The accompanying chart sum- 
marizes the relative positions of new 
aluminum, weathered aluminum and 
black, to chalking white, with refer- 
ence to several of the criteria that 
seemed to be significant. Weathered 
aluminum seems to average about 
1.7 to 1 for the chalking white. The 
non-chalking white paint was not 
nearly as good as the chalking or self- 
cleaning type. 

A summary comparison of the ra- 
tios of new aluminum to chalking 
white paint pointed to the results 
shown in the table. 

In the writer’s own experience in 
the north central states, aluminum 
coatings always have been preferred 
for such tanks by all of the oil com- 
panies. The use of white paint gener- 
ally has not been adopted, but the 
data of Smith and Harden indicate 
that further study is well warranted. 
Ohio WRIGHT M. FEDDER 





























Diagram by Fedder showing comparison of alu- 
minum to chalking white paint and black paint 





Saving Piping $ $ $ 
MY ARTICLE Save H-P H-T Piping 
$$$, in the May issue evidently has 
gotten through to several important 
power engineers the realization of 
how some important savings can be 

made along the lines I indicated. 
Among other comments, I have 
been reliably informed that a large 
utility company in the East, after 
reading my observations, made a re- 
view of the piping system for a new 
200,000-kw plant it is designing. As a 
result, so I am told, several expensive 
valves, costing from $18,000 to $24,- 
000 each, together with the planned 
access platforms, were eliminated 
from the design of the piping system. 
Pennsylvania HENRY DE SOTO 


Entirely Unsolicited 


HAVING RECENTLY been given a 
copy of your June issue of POWER 
ENGINEERING, may I take the oppor- 
tunity to commend you on the fine 
magazine that it is. I found the fea- 
ture articles interesting and informa- 
tive, and the ads also were in good 
taste. 
New York EDWARD M. ELLIOTT 
Editor’s Note: —- Our deepest salaam 
to Mr. Elliott, who is an engineer with 
Ebasco Services, Inc. 


Red Face Department 


Fire Extinguishors 

MAY WE CALL your attention to an 
apparent error in your May issue? 
On page 63 you cite a survey of the 
National Fire Protection Association 
on the popularity of fire extinguishers. 
In it no mention is made of vaporiz- 
ing liquid extinguishers for Class B 
and C fires. 

Inquiry of the National Fire Pro- 
tection Association reveals that no 
survey of this nature was made and 
they advise that the probable source 
of the news item was published 
correspondence between a member 
of that association in Australia and a 
staff member of NFPA. After stating 
that the best selling extinguishers in 
this country were “carbon tetra 
chloride (vaporizing liquid), soda 
acid, carbon dioxide, dry chemical’”’ 
in that order, the NFPA staff mem- 
ber went on to give a personal opinion 
on other types, which omitted refer- 
ence to the vaporizing liquid units. 

Our reason for calling this to your 
attention is that the vaporizing 

(Continued on page 120) 
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Fig. 1 


View inside furnace, showing three overfire air jets in one corner 


Ba 


Fig. 2. Typical overfire air damper installed in cutaway forced draft duct 


Overfire Air Limits Underfeed Stoker Smoke 


This article describes how a badly smoking underfeed-stoker-fired 
boiler was completely cured by the addition of an overfire air system 


YMOKE IS FORMED when hydro- 
s) carbon vapors, heated to high 
temperatures without enough oxygen 
to burn them, decompose to form 
finely divided carbon or soot parti- 
cles. This form of carbon is very diffi- 
cult to burn, so the first principle of 
smoke abatement is not to try to burn 
smoke after it is formed, but to pre- 
vent its formation in the first place. 
For this reason it is necessary to mix 
oxygen with the vapors as they are 
formed. In practice this is done by 
injecting streams of air across the top 
of the fuel bed. When a concentration 
of smoke comes from some particular 
part of the furnace, the overfire air 
should be directed to those points. 


Ash Grinding 

This method is illustrated well in 
Fig. 3, a diagram of one half of a 
double-ended Taylor underfeed type 
stoker at the Connors Creek Power 
Plant of the Detroit Edison Co. 
Heavy smoke occurred during and 
immediately after ash grinding, and 
most of the smoke came from points 
A and B; from A because the break 
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in the fuel bed let a rush of excess air 
through the break, causing the ad- 
jacent fuel bed to smoke heavily be- 
cause it did not get enough air. At 
position B, the grinding operation 
caused large chunks of the fuel bed 
to break loose and fall into the pit. 
When this happened, the chunks 
would hit the bottom of the pit, 
smash into pieces, and release large 
quantities of hydrocarbon vapors. 
Puffs of smoke occurred immediately, 
because insufficient air was available 
during this shert interval. 


Location of Jets 

To overcome this difficulty, over- 
fire air jets were installed, as described 
in detail by James W. Campbell and 
Richard J. Travis of the Detroit 
Edison Co. before the ASME Spring 
meeting. Each of the nine boilers to 
which this overfire air system was 
added had a normal capacity of 
330,000 Ib per hr, with turbine 
throttle steam at 600 psi and 825F. 
Combustion chamber heat release at 
maximum capacity (420,000 lb per 
hr) is 50,800 Btu per cu ft per tir, and 


maximum coal burning rate is 91.8 
lb of coal per sq ft of grate area. 
The jets were located where they 
would direct extra air to the points 
producing the smoke, i.e., A and B in 
Fig. 3. The jet positions are shown 
in the plan of the furnace in Fig. 4. 


Source of Overfire Air 

In order to get air to these jet 
locations it was necessary to blow it 
between the waterwall tubes. To do 
this, fins and protecting blocks were 
removed from between the waterwall 
tubes, and the air jets were located 
12 to 14 in. above the normal top of 
the fuel bed. If they had been in- 
stalled closer to the fuel bed, clinker 
might have been formed by the cut- 
ting and scrubbing action of air on 
the fuel bed. Boiler wall downcomer 
tubes also had to be rerouted. Each 
air injection point had three jets, as 
shown in Fig. 2. 

In this particular installation, the 
four ducts that carried the forced 
draft preheated air down to the 
plenum chamber passed close to the 
proposed jet locations, so it was fairly 
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Fig. 3. One side of fuel bed and furnace showing critical smoking positions 


easy to install an overfire air dampe 
in each duct. The damper scoops call 
a portion of the air flowing downward 
through the duct to the plenum 
chamber and projects it through the 
jets into the furnace. Each damper is 
controlled manually by a lever lo- 
cated near where the fireman looks 
for smoke. By adjusting the lever he 
lets in enough overfire air to eliminate 
excess smoke. 

Twenty per cent of the theoretical 
air necessary for combustion can be 
put through the four overfire dampers 
when the forced draft pressure is 4!5 
in. water. Each damper is 12 in. high 
by 24 in. wide in a duct 6 ft wide by 
2 ft 4 in. deep. There are three jetsat 
each corner, and each jet is 2*i¢ in. 
wide by 9 in. high. The total jet area 
at each location is about 60 in. 
With 4!'% in. water pressure in the 
duct and the damper fully open, the 
initial velocity of the air through the 
jets is about 10,000 ft per min. 


SY 


Installation Tests 

When the installation was com- 
pleted it was tested thoroughly. The 
fuel beds in the two-sided furnace 
were made very heavy by overfeeding 
the coal, and they then were dis- 
rupted by excessive ash grinding. 
This caused the fires to become very 
heavy and smoky. By opening the 
dampers 10 per cent, the smoke was 
almost eliminated in a few seconds. 
With this small damper opening, 
there was still an occasional puff of 
smoke due to the large chunks of coal 
falling into the pit. Later a test was 
run with a steam flow of 300,000 Ib 
per hr, and with the stokers overfeed- 
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ing 30 per cent and excessive ash 
grinding. 

With the dampers closed, No. 4 
Ringleman smoke (80 per cent den- 
sity) was leaving the stack in a steady 
stream. This smoke was eliminated 
completely when the overfire air 
dampers were opened 25 per cent. 
This operation was repeated success- 
fully several times. Not only is the 
overfire air a cure for smoke coming 
from specific locations, such as breaks 
in the fuel bed, but it also will cure a 
smoky condition that exists over the 
entire fuel bed. On another test, such 
a condition was cured by opening the 
dampers on one side only of the fur- 
nace. These two dampers’ were 
opened about 20 per cent. In every 


test, smoke was eliminated or re- 
duced to a negligible intermittent 
puffing. 


Overfire air penetration was ob- 
served through inspection doors above 
the fuel bed. The length of penetra- 
tion appeared to be at least 10 ft 
across and about 4 ft above the fuel 
bed. This was about half the furnace 
width. 

The amount of overfire air was 
determined in the following manner. 
An air flow meter fixed the total air 
flow as measured by the pressure 
drop through the economizer. Three 
indicating air flow meters in each of 
the two plenum chambers gave the 
approximate air flow through the 
fuel bed. This was fixed at a steam 
flow-air flow chart reading of 315,000 
lb per hr. The air flow through the 
plenum chamber was assumed to be 
100 per cent of the total air flow with 
all the overfire air dampers closed. 
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Fig. 4. Pian view of the furnace showing the air jets and critical smoking area 


The overfire dampers then were 
opened a fixed amount, and the air 
flow was readjusted to a chart read- 
ing of 315,000 lb per hr. Naturally the 
air flow through the fuel bed de- 
creased. The difference in air flow 
was assumed to flow through the 
overfire air dampers. Although not 
strictly accurate, the test readings 
obtained with this method agreed 
favorably with design calculations. 

The overfire air system described 
here already has been installed on 
nine boilers and has proven com- 
pletely successful in reducing smoke 
from each one. 





Fig. 5. Lever for operating damper shown in Fig. 2 
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Reducing Dust from Small Spreader Stokers 


Tests on small spreader stoker boilers determine the relation between 
dust emission and coal size, heat emission, excess air and type of control 


ITH THE GROWING NEED 

to reduce air pollution, there has 
been increasing interest in the prob- 
lem of collecting fly-ash and cinders 
from coal-fired boilers. Before pre- 
ventive measures can be taken, it is 
necessary to know the amount of 
dust emitted and what is causing this 
emission. Practically no information 
of this nature has been available for 
small spreader stokers, so the data 
contained in a recent ASME paper 
by Elmer J. Boer, of Bituminous Coal 
Research, Inc., and Charles W. Per- 
terfield, formerly research engineer, 
Battelle Memorial Institute, are par- 
ticularly welcome. These men con- 
ducted tests on four small spreader 
stoker installations and their results 


are summarized in the following way: 

1. More dust is emitted from small 
spreader stokers as the quantity of 
fines in the coal is increased. 

2. The dust emission from small 
spreader stoker fired boilers increases 
as the rate of heat release is increased. 

3. A lot of excess air may increase 
the rate of dust emission. This excess 
air may result from improper air con- 
trol or from a leaky boiler setting. 

4. Modulating controls reduce the 
rate of cinder emission about 20 per 
cent compared with on-off operation. 
Modulating controls, among their 
other advantages, reduce the maxi- 
mum velocities attained in the fur- 
nace and gas passages. 

5. Spreader stokers require dust 


collectors when firing coal at high 
rates. The type of collector required 
depends on such things as coal size, 
rate of heat release, type of combus- 
tion control and excess air. However, 
at heat release rates below about 
315,000 Btu per sq ft per hr, it is 
possible to stay below the emission 
allowed in most ordinances if the 
spreader stoker is properly operated 
and a double screened or washed 
coal, in which the minus 48 particles 
are eliminated, is burned. 

The boilers on which this series of 
tests were made were a 202 hp Keeler, 
sectional header, cross-drum type; a 
150 hp Keeler CP type; a 212 hp 
B & W Straight Tube, and a 365 hp 
Heine Straight Tube type. 








- 


| T 
O WITH ON-OFF STOKER OPERATION | 
X% WITH MODULATING STOKER CONTROL 
| } 
| 


+ 


TOTAL WEIGHT OF DUST EMITTED, 





7 


DUST LOADING,LB PER 1000 LB GAS 
AT SOPER CENT EXCESS AIR 








RATE OF GAS FLOW 1000 LB PER HR 


Fig. 3. The effect of gas flow and type of stoker operation on dust emission 


104 








O 1-1/4XdIN 
X 3/4 XIMIN } 


| 
90 PER CENT EXCESS AIR 


+ + 


/ + 
Pagrennt | 

/ 50 PER CENT EXCESS AIR 
| | 


+ if + 


} ASME DUST -—~ 
J. ORDINANCE 
| SO PER CENT EXCESS AIR 


x 
| | 








100 


200 300 400 


RATE OF HEAT RELEASE, 1000 BTU PER (SQ FT)(HR) 


Shows the effect of coal size and excess air on boiler dust emission 


POWER ENGINEERING 











It might. 


In water conditioning, the supplementary use 
of organic agents may well assure the difference 
between long, uninterrupted operation and 
frequent boiler outages due to seale and 


sludge formations. 


But a word of warning! Not all organics are the 


same or equally effective. 


Take, for example, the case of a large mid- 
western steel plant which had to acid-clean its 


150 psi boilers at 8-12 month intervals. 


Due to sharp variations in the raw polluted 
river water, the hardness and silica content of 
the lime soda effluent could not be maintained 
consistently as low as desired. Despite the use 
of phosphate-tannin treatment, boilers opened 


up in poor condition. 


Betz Engineers studied the problem and recom- 
mended changing the type of organic. Results? 
Since this change, the boilers have not been 


acid-cleaned or turbined in three years. 
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ORGANIC AGENT ELIMINATE BOILER SCALE AND SLUDGE? 
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What’s more, the latest inspection report after 
11 months’ operation, showed that the only 
deposit found in the boilers was a handful of 


sludge. 


If your plant is plagued by seale and sludge 
deposits, why not do something about it now, 
by calling in a Betz Engineer. He'll show you 
factual evidence how Betz Specialized Water 
Conditioning Service can help you solve your 
water problem. W. H. & L. D. BETZ, Gilling- 
ham & Worth Streets, Philadelphia 24, Pa. In 
Canada: BETZ Laboratories Limited, Montreal 1. 





Write today for a copy 
of Betz Technical Paper 
No. 98, “Boiler Scale 
—Its Formation and 


Prevention.” 





For more data circle 550 on Post Card 
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Fig. 1. A typical aftercooler-separator arrangement 
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Fig. 2. Chart shows the relationship between moisture 
content of free air and final pressure and temperature 


i AFTERCOOLER exists in a 
compressor plant for two reasons: 
removal of moisture from the air 
and reduction of discharge air tem- 
perature. 

Of the two, removal of moisture 
from the air prior to its entering the 
distribution system is probably the 
most important. A wet system, re- 
gardless of end use of the air, is not 
conducive to economical or efficient 
plant operation, and should not be 
condoned. 

In a foundry, for example, where 
compressed air is frequently used to 
dry and dust molds, absence of mois- 
ture from air is a requisite. Molding 
sand, with its closely controlled mois- 
ture content, must have sufficient 
porosity to permit escape of gases 
generated by hot metal being poured. 
A dry sand mold, for instance, could 
be seriously damaged by the molder 
attempting to air-dust it with a 
water-laden system. Altered permea- 
bility of the sand may cause blow- 
holes to form that will render the 
casting unfit. 

In many cases, the blowhole is not 
discovered until the machining oper- 
ation is well under way, and time 
consumed in the machine shop as 
well as cost of the casting must be 
written off as a total loss. 


Pneumatic Tools 
Maintenance cost of pneumatic 
tools is also materially affected by 
moisture in the lines feeding the tools. 
Lubrication is destroyed through 


dilution of the oil, and rusting begins 
when the tool is unknowingly allowed 
to lie idle with water still inside. 
Abrasive action of the oxidized mat- 
ter, together with decreased lubricat- 
ing value, serve to rapidly shorten 
tool life. Usually not counted in dol- 
lars, but a monetary loss just the 
same, is loss of productivity entailed 
by this prematurely aged tool being 
taken out of service. 

Idle time and loss of productivity 
of operators and machines due to 
system blowdowns can also run into 
commanding figures. In a great many 
of today’s modern plants, operators 
still find it necessary to clear air lines 
of accumulated water every morning. 

Supposing one machine operator 
takes 3 min each day to clear his air 
line. After 300 working days the 
plant will have been denied his serv- 
ices for 15 hr. Chances are his ma- 
chine will also have been inoperative 
during this period, so that lost time 
is doubled. 

This period of inactivity doesn’t 
sound earthshaking, but multiply 
that 30 hr by the number of machine 
operators in your plant, and you 
may get a different perspective on 
cost of a wet system. 

In power generating stations too, 
where air is used to operate delicate 
boiler feed instruments, the feed 
cycle can be dangerously impaired 
by fouling of controls with moisture 
and foreign matter carried into the 
system. In any case, moisture re- 
moval equipment must be given 


in this case using a water-in-the-shell principle 


Aftercooling 


Is Important 


By R. A. SCHAEFER Export Dept., Worthington Corp. 


more than a passing thought if maxi- 
mum plant efficiency is to be realized. 

There are many methods of facili- 
tating this air-drying process, such 
as sloping of pipes toward drain 
traps, installation of separators and 
drop legs at critical points; inserting 
of tool outlets on topmost sides of the 
distribution lines. The aftercooler, 
however, accounts for greatest per- 
centage of moisture removal. 

As an example, assume that 1000 
cu ft of saturated air at atmospheric 
pressure and 80 F is to be compressed 
to 100 psi. As shown by the chart in 
Fig. 1, this air initially contains 
1.58 lb of moisture at prevailing in- 
take conditions. If air is compressed 
and then cooled to starting temper- 
ature of 80 F, the moisture content 
will then have been reduced to 0.195 
lb. Difference is removed from air 
stream by a separator mounted on 
downstream side of aftercooler. 

A typical aftercooler-separator ar- 
rangement is shown in Fig. 1. This 
particular type employs a water-in- 
the-shell principle with air passing 
through the tubes. Cooled air is 
channelled into separator, where 
whirling motion induced by baffling 
causes moisture to be separated and 
deposited in drain chamber. 


Types of Aftercoolers 

Aftercoolers can be obtained in a 
variety of shapes and sizes to meet a 
particular space condition, ranging 
from the box-like coil and tank ar- 
rangement to vertically and horizon- 
tally installed tube-nest types. What- 
ever your station layout, it’s a sure- 
fire bet that an aftercooler can be 
fitted into it with little or no revision 
of the present floor plan. 

In some plants, aftercooler usage 
is bypassed by reasoning that air can 
be allowed to cool naturally in re- 
ceivers and distribution lines. In ef- 
fect this is quite correct; however, 
this is fallacious thinking from a 
standpoint of efficiency. 
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These Bailey Boiler Controls at the Chicago Pneumatic 
ca, N.Y. insure efficient 
er hour. 100 psi, spreader 
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How to INCREASE 
the Efficiency of YOUR 
~ BOILER-ROOM DOLLAR 





Before you get steam you've got to spend 
dollars —so dollars are a form of energy. 

And if your boiler-room dollars are invested 
in equipment that isn’t working efficiently, 
economically, your “investment” is poor. 
That’s where co-ordinated controls by Bailey 
can help. Here’s why they'll increase your 
“boiler-room investment efficiency”: 


1. Complete Range of Equipment —fully 
co-ordinated. You need never worry that 
a Bailey Engineer’s recommendation is 
slanted in favor of a particular type of 


equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control; we offer complete 
boiler control systems. 


2. Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 
measurement and automatic control. 


3. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company’s 
sales-service engineers are located in more 


industrial centers than those of any other 
manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 


imum of travel time and expense. 


For better “boiler-room investment” efficiency 
—for more power per fuel dollar, less outage 
and safer working conditions, you owe it to 
yourself to investigate Bailey Controls. Ask a 
Bailey engineer to arrange a visit to a nearby 
Bailey installation. We’re proud to stand on 


our record: “More power to you!” 
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How Theyre Improving 
Bunker C for Gas Turbines 


\ ANY ENGINEERS burning oil 

under their boilers during the 
past few years know that the Bunker 
C oil they have been getting contains 
certain constituents that have caused 
corrosion and deposits when burned. 
Various methods have been used to 
combat these troubles; in spite of 
them, oil burning plants want to con- 
tinue to burn Bunker C because, 
even with higher boiler maintenance 
costs, it still may make the cheapest 
steam. And it usually is very con- 
venient to handle. 

In the first work with gas turbines, 
oil was the usual fuel. However, the 
problem of slagging and corrosion 
when burning residual oil soon 
cropped up in the very earliest work 
in this country with the gas turbine. 
General Electric Co. started testing a 
Bunker C burning gas turbine late in 
1947. Since that time, approximately 
30,000 hours of Bunker C operation 
have been accumulated. This operat- 
ing experience has shown that a basic 
corrosion problem exists when burn- 
ing residual oil because slag forming 
substances present very likely will 
corrode the metallic parts. A great 
deal of progress has been made on the 
solution of this problem, as indicated 
below, and the work is continuing. 

First plant to operate on Bunker C 
was designed for locomotive use. 
After test operation at the factory at 
Schenectady and on the test track at 
Erie, some corrosion was found in the 


Essential features of specification for Bunker C 
fuel for gas turbines, proposed in August 1951 


1. The ratio of the weight of sodium in the ash to 
the weight of vanadium in the ash should not be 
greater than 0.3. This result can be obtained 
either by removing sodium or by adding an oil 
with a high-vanadium content or both. 

2. a. After condition (1) is fulfilled, the ratio of 
the weight of calcium to the weight of vanadium 
in the ash should not be less than 5. Soluble ma- 
terials can be added to the fuel to obtain this 
result in case it does not satisfy the condition 
noturally. 

b. Insoluble material also can be used to ob- 
tain the calcium-vanadium weight ratio, except, if 
used, the minimum calcium-vanadium weight ratio 
should be increased to 8 and the insoluble ma- 
terial must be finely ground. It should be about | 
micron in size, and it should be used in a manner 
to ensure that it is dispersed uniformly in the fuel. 

c. Any magnesium, barium, or nickel in the oil 
is a benefit, and these elements can be substituted 
for calcium. However, these elements are not as 
effective as calcium, and two atoms must be sub- 
stituted of these materials for one atom of calcium 

d. In summary, after condition (1) is satisfied, 
the following rule should be satisfied: The sum of 
the calcium atoms and half the barium, nickel, 
and magnesium atoms all taken together should 
be six times or greater than the number of atoms 
of vanadium in the oil. 

3. After items | and 2 are satisfied, the total ash 
in the oil should not exceed 0.2 per cent. 


first stage turbine nozzles. These 
later were replaced by 25-chrome 
20-nickel alloy and some modifica- 
tions were made in the combustion 
chambers to reduce operating tem- 
peratures. This locomotive power 
plant subsequently was operated on 
the Union Pacific railroad for total 
operating time of approximately 5700 
hours. During this time, four first- 
stage turbine nozzles were ruined by 
corrosion, apparently from the fuel 
oil ash. 

Shortly after the demonstrator 
locomotive first was run on a railroad, 
a 3500-kv power generating gas 
turbine, using the locomotive design, 
was installed in the Farmingdale 
Plant of Central Maine Power Co. 
Here, too, corrosion occured in the 
first-stage nozzles. During operation, 
a high-vanadium fuel, containing 246 
ppm of vanadium, was used. Initially 
it was thought that sodium sulphate, 
known to be a constituent of the ash 
d2posit, was not corrosive and vari- 
ous factors led to the belief that 
vanadium was the principal corrod- 
ing agent, so efforts were made to 
obtain fuels low in vanadium. 
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At the same time, Bangor Hydro- 
Electric Co. installed a 5000-kw 
regenerative-type gas-turbine gener- 
ating unit, which started operation 
on an oil low in vanadium and con- 
taining 26 ppm of sodium. After 340 
hours of operation, a number of first- 
stage partitions were corroded badly 
and the entire nozzle was replaced. 

About the same time, the Central 
Vermont Public Service Co. at Rut- 
land, Vt., installed a similar 5000-kw 
regenerative-type turbine also oper- 
ated on relatively low-vanadium, 
high-sodium oil, but using a28-per 
cent chrome nozzle material. After 
approximately 500 hours of operation 
on Bunker C, some of the nozzle 
partitions were warped considerably 
but none was corroded seriously. 
First-stage buckets of a high-cobalt, 
high-strength alloy, however, had 
been attacked severely. 

This experience and that on the 
Bangor turbine, together with labora- 
tory tests, indicated that sodium 
sulphate, as well as vanadium pent- 
oxide, could be highly corrosive and 
would have to be dealt with. 

Following these troubles, both the 
Bangor and Central Vermont tur- 
bines were operated for some time on 
No. 2 heating oil. Unexpectedly, this 
oil also caused some oxidation in the 
Bangor machine. The cause of this 
finally was traced to flame im- 
pingement and the combustors were 
lengthened and this factor has been 

(Continued on page 110) 
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Graph showing effects of carbon and calcium additives on corrosion in gas turbine parts due to sodium 
sulphate and vanadium pentoxide, as shown by crucible tests used in Bunker C laboratory work 
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RED WING, MINNESOTA 


A DETROIT STORER TOWN 





Two Hospitals ¢ The High School e A Hotel 
Three Industrial Plants e And the Power Company 
All Equipped with Detroit Stokers. 
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14 DETROIT STOKERS (INDUSTRIAL TYPE) IN 7 PLANTS 


Red Wing, Minnesota has a very high percentage of Detroit 





Stokers in comparison to the population of 10,000 people. 


Red Wing Burns Coal—the Basic Fuel with Detroit Stokers 





because they are always dependable, economical. 
Write for Catalog 


DETROIT STOKER COMPANY 


GENERAL MOTORS BUILDING, DETROIT 2, MICHIGAN 
Works at Monroe, Michigan ¢ District Offices in Principal Cities 
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Continued from page 108 


eliminated. Meanwhile, extensive 
laboratory corrosion tests were un- 
dertaken. 

Foregoing experiences with the 
turbines were described in great 
detail in a paper before the 1953 
American Power Conference by B. O. 
Buckland and G. M. Gardiner, both 
of the Gas Turbine Department of 
General Electric Co. They then 
described a program of laboratory in- 
vestigations which resulted in data 
showing the relationships plotted on 
the accompanying graph. Results of 
this investigation and the relation- 
ships indicated on the graph are the 
basis of a fuel specification proposed 
August 1951, as shown in the table. 

More recently, a number of tests 
also have been made to discover addi- 
tives that might be effective in re- 
ducing sodium-sulphate corrosion. 
Some 30 different metallic oxides or 


sulphates have been tried and the 
paper reports the results obtained 
with these. 

Since January 1952, six gas turbine 
locomotives have been operating in 
revenue freight service on the Union 
Pacific Railroad using Bunker C fuel 
treated by their oil supplier to satisfy 
the proposed specifications. These 
power plants have accumulated a 
total operating time of approximately 
20,000 hours and have burned a total 
of almost 10,000,000 gal of Bunker 
C. Although some corrosion still is 
apparent, the amount compared to 
that on the demonstrator locomotive 
is only about 1/10 as much. The lab- 
oratory tests are continuing along 
with the experience in using the 
specification type residual on the 
locomotives. Effect of adding oil- 
soluble compounds, slurries of sus- 
pended particles, and emulsions of 
water solutions with the oil are being 
tried, although this may be only an 


interim phase of the oil development. 

Work is being done in cooperation 
with several oil companies to discover 
ways of producing non-corrosive 
residual and supplying commercial 
quantities of such oil to users. It is 
hoped that Eastern residual oil sup- 
pliers soon will be in a position to 
supply oil suitably modified * when 
delivered. 

It should be noted also that such 
residual, if available, will be in de- 
mand by utilities and _ industrial 
plants using oil-fired boilers because 
these users also have had some cor- 
rosion difficulties due to the vana- 
dium compounds in the residual oil. 
Furthermore, such difficulties are 
expected to increase with unmodified 
oil, because of increasing use of 
modern high-steam-temperature 
equipment. 

* Editor's Note It also has been reported that 


some work is being done on centrifuging Bunker (¢ 
to remove certain of the impurities in it 





Navy Gas 
Turbines 


U. S. Naval Engineering Experi- 
ment Station has developed a method 
to ventilate a closed compartment 
containing gas turbine engines with- 
out ventilation blowers. Tests were 
made in connection with installation 
of gas turbine engines for generator 
drive in a group of wood-hulled ves- 
sels now being built for the Navy. 

In such wood hulls, the problems 
are: maintaining satisfactory tem- 
perature limit of about 120 F in the 
turbine compartment and of 200 F 
in the exhaust duct and stack; pro- 
viding combustion air inlet system 
to keep out sea water droplets, par- 
tially silence the compressor, and 
give low pressure loss; providing an 
exhaust muffler to partially silence 
the turbine and give low pressure loss. 

With the eductor stack system a 
portion of energy in exhaust gases, 
otherwise wasted, was put to work 
ventilating the compartment and 
cooling the exhaust stack. In the test 
mock-up, ratio of ventilating air 
pumped to ambient combustion air 
was 0.67. This ratio will vary with 
turbine exhaust velocity, relative 
stack sizes, ventilation air inlet area, 
and configurations of inlet air system 
and inlet to stack annulus. The Navy 
is now preparing a manual to enable 
designers to forecast ventilating air 
flow under particular conditions. 

This system also permits decrease 
in back pressure imposed on turbines. 
Static pressure measured at the end 
of the turbine exhaust stack on the 
mock-up was 1.47 in. of water. 
Attributing this difference from at- 
mospheric pressure to the eductor, 
decrease in fuel rate is estimated at 
0.6 per cent. 

Stack surface temperatures were 
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This diagram shows combustion and air inlet and gas and air exhaust systems, and exhaust muffler 


quite satisfactory. However, where 
space and weight permits, use of a 
third stack taking air from the com- 
partment or above deck might elimi- 
nate high-temperature insulation 


around the inner stack. 

The Navy now has several experi- 
mental gas turbine engine installa- 
tions in which these designs are being 
applied. 


POWER ENGINEERING 


















VULcomatic E-4 air-operated rotary 
head for automatic soot blowing. 
E-4-E has electric motor drive. Either 
may be cut into service by push 
button——or operated in automatic 
sequence. Cleans effectively. Easily 
installed and maintained. 

Write for Bulletin 1006-A, 


Hand-operated Vulcan P-3 is identical with the VULcomatic E-4 
except for drive. In fact, it is quickly converted to an automatic 
unit by replacing the sheave wheel with an air or electric motor. 
Write for Bulletin 1OO5-A. 


You'll find Vulcan Rotary Soot Blowers doing a 


thorough cleaning job on many high-duty central 
station and industrial boilers. Their full-pressure clean- 
ing starts at the crack of a valve, and continues through 
a complete 360-degree arc. Their valves are protected, 
for corrosive gases are sealed off. Their installation 
may be at any angle. And all their parts are easily 
accessible for inspection or maintenance. 

You'll also find Vulcan Rotaries--proved on big 
boilers —are “tops” for small. Whatever your boiler 
size or pressure— or your method of firing —depend on 


Vulcan for thorough cleaning and low maintenance. 





COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE, PENNSYLVANIA 
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Broadway Steam Plant 
Continued from page 81 


tures always have caused high heater 

maintenance. This was the basic 
reason for going to low-pressure 
heaters. All heater joints have stain- 
less-steel flexing type gaskets. Soft 
iron gaskets are inadequate for this 
service. The bolts were designed in 
such a way that the temperature 
changes will be transmitted rapidly 
to the body of the bolts. Wherever 
possible welded construction is being 
used, as in safety valves and steam 
lines to and from the heaters. In 
short, every conceivable precaution 
was taken to minimize the mainte- 
nance caused by the rapid tempera- 
ture changes. 

To eliminate the flashing in the 
drip lines from the heaters during 
load rejection periods, large subcool- 
ing sections are being used on all the 
heaters. The heater drip depression 
is 20 F., sufficient to prevent flashing. 

Miscellaneous Pumps: — Practi- 
cally all the smaller pumps used in 
the plant are vertical, with mechan- 
ical seals. 

The vertical construction is used 
to get adequate NPSH (most of the 
pumps are on ground level). The 
mechanical seals were specified par- 
ticularly on the pumps operating be- 
low atmosphere to eliminate the 
necessity of distilled water seals. 


Circulating Water 

Circulating Pumps: — Two verti- 
cal circulating pumps are used to 
handle the 32,700 gpm required by 
the condenser under full load condi- 
tions. One of these pumps is a 2- 
speed unit, giving a combination of 
three possible flows for our wide op- 
erating range. Again, since this 
plant was built at ground elevation, 
vertical pumps are used so that a 
pump pit or basement is not re- 
quired. 

A straight volute type of centri- 
fugal pump is used but with the shaft 
vertical. The entire pump is sub- 
merged in an open flume, which con- 
nects with the cooling tower reservoir. 

To eliminate large and costly 
valves and sluice gates usually asso- 
ciated with a circulating water sys- 
tem, large streamlined-type check 
valves only are being used on each 
circulating pump discharge. No other 
valves of any description are used on 
the entire circulating system. 

Cooling Tower: — The cooling 
tower is designed for 8-F approach 
during the hottest weather experi- 
enced in this area. The tower has 
eight induced draft fans. Top of the 
cooling tower fan stacks are 55 ft 
above grade, to reduce fogging on the 
adjoining freeway to a minimum, 
Cost of pumping water into a high 
tower is offset by a decrease in fan 
power required. 

In the past the city has experienced 
considerable maintenance with the 
cooling towers due, in part, to the 
relatively skimpy sections used in 
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Fig. 4. Single-line electrical diagram for first unit of Broadway Steam Plant, showing auxiliary supply 


the conventional tower. To improve 
this condition, a much higher design 
factor was used. Every effort was 
made to extend the tower life to 20 
years without having to replace the 
structure or the filling. 

It has been the opinion of our 
engineering department that many 
of the country’s power plant engi- 
neers have overlooked the design of 
many of the smaller details in their 
effort to get the best heat cycles. We 
feel that more time should be spent 
on many of these details since they 
can be a source of high maintenance 
throughout the life of the plant. 
One of these details is valves. 


Valves Selected Carefully 

Many plants throughout the coun- 
try have had severe cases of valve 
stem pitting. This problem has been 
a nemesis for most of the valve man- 
ufacturers for the past 20 years. Be- 
cause valves are a highly competitive 
item, valve quality has been sacri- 
ficed. It became apparent several 
years ago that in a period of two 
years the valve maintenance ex- 
ceeded the cost of the valve by a 
ratio of between 2 to 1 and 3 to 1. 
In short, we could afford to pay 
twice as much for a valve that would 
be maintenance free for an addi- 
tional year. With this in mind, very 
rigorous valve specifications were 
set up for all steel valves, from 14 in 
to 10 in. 

One of the most interesting re- 
quirements of these specifications 
was material. In all cases the valve 
stems had to have not less than 10 
percent nickel. Since steel with 10 
percent nickel cannot be hardened, 
stellite faces were required on bear- 
ing surfaces such as the contact area 
between the stem and the disc. The 
threads on the stems were not stel- 
lited but a special bronze was re- 
quired and Zerk fittings were pro- 


vided so that silicone or moly-disul- 
phide grease could be injected peri- 
odically. 

With very few exceptions, no gate 
valves are being used on the entire 
plant; Y-pattern globes are sub- 
stituted for gates in all the smaller 
sizes. Pressure seal bonnets or welded 
bonnets are being used in all services 
of 150 psi. and above. 


Centralized Control 

Control: — As pointed out under 
layout, control of the entire unit is 
concentrated on one panel. This panel 
is 43 ft long, extending between the 
end of the turbine and the front of 
the boiler. 

Most new power plant layouts 
lean in the direction of concentrating 
the control in an extremely small 
area. It is our feeling that if, during 
an emergency, an operator knows 
exactly where to go, the few steps 
required to reach one end of the 
panel from the other is negligible. 
We have used concentrated control 
panels in the past but find that, when 
an emergency occurs, the operator 
is confused and seldom gets to the 
correct knob the first time. However, 
when the operator knows the exact 
area on the panel where the trouble 
can be corrected, he can correct the 
trouble in a far shorter period of 
time. 

With this in mind we have de- 
veloped an annunciator system inte- 
grated with the control in such a 
way that an alarm lights up on top 
of the panel immediately above the 
area where the troubie can be cor- 
rected. To accomplish this, the panel 
is divided off as to function, both 
vertically and horizontally. In gen- 
eral, the boiler controls are on the 
boiler end of the panel, the turbine 
on the turbine end of the panel, and 
the auxiliaries in center of panel. 

(Continued on page 114) 


POWER ENGINEERING 





Wii elias 
Hin Tis a De Laval Oil Purifiers 
Give 
Double Protection 


MYA E 





There’s no avoiding the fact that a turbine requires protection from 
two troublemakers—dirt and water. Any device that removes only the 
dirt does only half a job. 


That is why De Laval! Oil Purifiers are so much more effective for 
maintaining the purity of turbine oil than any other means available. 
They not only remove solid contaminants but also any moisture that may 
be present. 

It is important to get such double protection, for oftentimes water, 
rather than dirt, is the real source of contamination. For example, con- 
densate in oil leads directly to the formation of sludge, and, of course, if 
a water leak should ever develop, serious emulsification and real trouble 
might occur. 

De Laval Oil Purifiers do not remove oil-soluble additives. The 
purifying action is entirely mechanical. 


THE DE LAVAL SEPARATOR COMPANY 
Chicago POUGHKEEPSIE,N.Y. San Francisco 


for more 
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This True Ball Joint Makes the Difference 


Spherically ground Dart seats say ‘‘no’’ to leaks 
as long as in service — and as often as piping is 
changed. Darts can be taken off the line and used elsewhere time and 
time again. That's economy! What's more, the tight seal comes easily 


without heavy wrenching or strain. 


QUICK FACTS 


Two bronze seats provide top resistance to pitting and 
corrosion 


Heavy shoulders can withstand the strongest yanks of 
the wrench 
Nut and body of air-refined, high test malleable iron are 
practically indestructible 
Threads are full and clean-cut of hard metal to prevent 
Stripping 

Experience proves that the men who buy 


Darts, the men who wse Darts and the men 
who se// Darts have ‘‘something special’’! 


DART UNION COMPANY 
Providence 5, Rhode Island 
The Fairbanks Co. — Distributors 
Boston» New York: Pittsburgh+ Rome, Ga. UNIONS 
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Starting at the top of the panel and 
going down, the operations are: 
Alarm, Indication, Recording, Con- 
trol Mechanical, Control Elec- 
trical. Vertically the panel is divided 
off so that, for example, all the above 
mentioned functions for the feed 
pump are one below the other. 

In like manner, everything per- 
taining to fuel oil, such as tracer 
steam, primary pumps, fuel oil heat- 
ers, oil flow air flow meters, are 
all one below the other. 

If trouble should develop any- 
where in the entire fuel oil system, 
anywhere bet ween the fuel oil storage 
tank and the boiler furnace, an 
alarm would light up immediately 
above the section of the panel con- 
taining all of the controls for handling 
the oil between the above mentioned 
points. This psychologically and liter- 
ally controls the operator’s efforts 
in such a way that his entire effort 
is devoted to ironing out the fuel 
oil system and he is not hampered 
by other confusing controls. 

The face of the panel is concave, 
made up of a series of flat sections so 
that no matter at which section of 
the panel the operator looks, the 
instrument is at right angles of his 
line of vision and approximately the 
same distance from his eyes. 

Instrumentation: — The instru- 
mentation for the entire plant is 
similar to that used in most central 
stations except that pneumatic trans- 
mitters are used between the primary 
elements and the panel. Conse- 
quently no gas, oil, steam or any 
other fluid at high temperature and 
pressure enters the control panel 
area. The miniature line of control 
knobs and selector valves is being 
used; however, standard size record- 
ers are installed. This was done be- 
cause each recorder represents an av- 
erage of approximately 3 control 
knobs, which had to be put into ap- 
proximately the same length of panel 
as the recording instrument. Space 
was not the only reason for using the 
miniature controls. This new line of 
equipment has several technical ad- 
vantages. 


Automatic Fuel Transfer 

A unique and interesting develop- 
ment is being put into practice for 
the first time with this unit. Nor- 
mally we burn gas, however, upon 
notice we are required to change to 
oil within a relatively short period of 
time. During this transition period a 
load swing might fall at the moment 
when the control was on hand during 
the switching operation. To eliminate 
this difficulty a means was worked 
out, in conjunction with the meter 
company, whereby either fuel or 
both fuels can be used without ever 
having to go on hand control. In 
short, it is possible to be burning oil 
and switch to gas without having to 
go on hand control. 


(Continued on page 117) 
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Check American Quality—Feature hy Feature—and you'll know 


AMERICAN AC-7-C, INSTALLED IN A NH Y 
CENTRAL STATION. REDUCES 12” 


ROM COAL TO MINUS IAT A RATE 


sist ue = AMERICAN CRUSHERS 


can reduce coal 


for less than 


per ton 


AMERICAN Feature No. 3 


LOOK INSIDE—before you decide on a crusher here's 
the place to check for unstinted quality—the pla€e to look 
for future performance potential. 

Look inside an AMERICAN CRUSHER. Thére, for example, 
you'll find the American-designed chamber liner — thick 
punish-taking plates which complefely line the crushing 
chamber... sectional for easy plate-at-a-time replacement 

.. engineered to offer lifetime protection to the vital frame 
and housing structures. 

This liner, plus the all-manganese steel shredder rings, 
breaker plate and grinding plate explain why the rugged 
work area of every American Crusher operates on such low 
maintenance costs ... why Americans stay on the job year 


after year—as top performers! 


Oniginators and WManugacturers of Ting (Crushers and Pulverizers 


1431 MACKLIND AVE. ¢ SAINT LOUIS 10, MO, 
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Look for These 
Signs of GOOD 


et ll 


DESIGN 


COUPLINGS hove Magic-Grip 
quick change bushings for pump and 
drive shaft. Pin and rubber bushing 
type usually used, Removal for main- 
tenance is easy. 


ELE att i ot. nt es eee 


CAST SHAFT SLEEVES, 
not commercial tubing, save the 
shaft from wear. Sleeves extend 
through the stuffing box and seal 
at the impeller hub. 


HEAVY HORIZONTAL SPLIT 
CAST-IRON CASING construction 
with suction and discharge nozzles lo- 
cated in lower half for easy inspection 
without disturbing piping. 


BALL BEARINGS moy be fur- 
nished for either oil or grease lubri- 
cation, Sleeve bearings also avail- 
able in larger sizes. 


GENEROUS STUFFING BOX 
LENGTH contains sufficient pack- 
ing to keep stuffing box maintenance 
low. Provision is made for sealing 
water connections or for grease seal 
if these are required. 


DOUBLE SUCTION ENCLOSED 
IMPELLER is precision turned and 
carefully balanced to assure vibrationless 
operation and close wearing ring clear- 
ance. Water passages are hand finished 
to a smooth surface. 


STANDARD AND SPECIAL MATERIALS ore 


available for many types of service where government regula- 
tions permit. lron, bronze, stainless steel and combinations of 
these materials handle both alkaline and acid solutions. Stond- 
ord sizes carried in stock range from 10 to 7000 gpm with 
heads as high as 475 feet. 


ee 


| Sold... | 
Applied... 
THESE DESIGN AND CONSTRUCTION features of Allis-Chalmers 


ALLIS-CHALMERS 


116 


double suction pumps assure long pump life and low mainte- 
nance costs. Every A-C double suction pump is carefully tested 
on the most modern pump testing equipment in the industry. 


Complete Pumping Unit 
Allis-Chalmers can furnish the complete pumping unit — 
pump, motor, control and drive — all of coordinated design 
and manufacture. 
Whatever your pumping problem, call your nearby Allis- 
Chalmers Authorized Distributor or District Office. Or write 


for Bulletin 08B6146. Allis-Chalmers, Milwaukee 1, Wisconsin. 
A-3952 
Texrope, Magic-Grip, and Vori-Pitch are Allis-Chalmers trademarks. 
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! 
Serviced... 


by Allis-Chalmers Authorized Distributors, 
Certified Service Shops and Sales Offices 
throughout the country, 


“e 

MOTORS — ¥; to 
-| Va 25,000 hp and vp. 
s 
_ 


All types. 


magnetic and combina 
tion starters; push but 
ton stations and compo 
nents for complete con- 
trol systems. 


| 
| 
| 
| 
CONTROL — Manvol, F ; = ; 
! 
! 
l 
l 


LA TEXROPE V-belts in 
“ i all sizes and sections, | 
0 xX standard and Voari- | 

r) Pitch sheaves, speed 
‘ A changers. ! 
J I 
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Continued from page 114) 


To eliminate the undesirable fea- 
tures of a dry air compressor (non-lu- 
bricated carbon piston), three heavy- 
duty horizontal lubricated compres- 


sors were used, each pumping into a 
common header. The operator can 
select any one of the three to be the 
preferred machine. Upon a reduction 
in header pressure the second ma- 


chine will automatically start. If the 
pressure continues to drop, the third 
to assure full will automatically start. This header 
is connected to the service air piping 
through an automatic shut off valve 
safety from which, upon loss of header pressure 
with all three compressors on, will 
i | f il automatically close. 

water evel raiiure Instrument air is taken from the 
same service air header and piped 
to two bauxite-filled oil filters, then 
to a pair of silica gel Driers, than to 
a combined mechanical separator 
and cloth filled filter, and finally 
into the pressure reducing stations 
and instrument manifold system. All 
instrument air piping is brass or cop- 
per. The shut-off valve previously 
mentioned, between the air header 
and the service air piping, is installed 
so that if somebody should overtax 
the service air system and jeopardize 
the instrument air supply, the service 
air will shut off automatically and 
all the air be diverted to the instru- 

ments. 


IT TAKES 


Reliance Safety Team 


Electrical Features 


warns operators by The electrical system for handling 


the plant auxiliaries is of the non- 
| paralleling selective type with auto- 
matic throwover. The normal source 
SOUND and by SIGHT | of current is the auxiliary transformer 
tied directly to the main generator 
bus. 

Prevent boiler outage and The auxiliary electrical system is 
| divided into two parts in such a way 
that one-half load can be carried on 
dents. Have double safety | the unit with one section out. Auto- 
matic throwover is provided, which 
ae mn ‘ ties in to the substation for a source 
Safety Team. The automatic alarm water column has saved thou- | of starting current and for emer- 

sands of boilers from damage or explosion. Its sensitive mechanism gency use. 

All electric motors for the auxili- 
| aries are totally-enclosed, fan-cooled, 
gerous water levels develop. | with the exception of the boiler feed 
Most operators don’t want to hear that final warning so they keep ac ptt ne peer lly sya pone 
tab on the gage reading. The handiest, easiest gage to read is the enclosed motors throughout is more 
than justified on the basis of de- 
: s ‘ : f creased maintenance; totally outdoor 
Reading Gage. Mount it on instrument panel or wall. Its illumi- construction; elimination of motor 
nated green indicator is hard to miss. | heaters; and, in the case of the three 

We | boiler feed pump water-cooled mo- 

Ask your nearest Reliance Representative about the Safety Team, tors, elimination of noise. 
On the hand-control switches, an 
interesting feature is the use of a 
selector switch, one for each set of 


THE RELIANCE GAUGE COLUMN CO., 5902 Carnegie Ave., Cleve. 3, Ohio machete to ansantind that Win enetutar 
eadtoduced safely y may select the preferred machine or 

(he name Tal: sndrodiccea wale columns... dtc (EEA he can run all of the drives for any 
ee <8 one service, but he cannot stop all 
motors on any one service except by 

pulling the handle towards him and to 

J \ one side. In this way we have elimi- 

~ Ar nated the chance of inadvertently 


4 <a - a aa 
| i any one of the auxiliary 
BOILER SAFETY DEVICES aoe any one of the a y 
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expensive water level acci- 


through double supervision — so easy to obtain with the Reliance 


sounds a shrill whistle or other sound warning the moment dan- 


eye-level gage — the always accurate Reliance EYE-HYE Remote 


or write to the factory. 
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From Head to Hose 


OTOJET 


BE CLEANERS 


te Rotojet Tube Cleaners, from head 
to hose, are tailored to meet individ- 
val requirements. 

te Roto Swing-frame Heads, pion- 
eered by us, are the most durable 
and efficient for finish cleaning. A 
wide variety of heads and brushes 
with individually replaceable wear- 
ing parts reduce costs materially. 
te Roto Universal Joints combine 
strength with special protection 
against wear and vibration. 

% Rotojet Motors operate with air, 
steam or water. They clean tubes 
%” ID up to large pipes faster than 
any cleaner we ever made. The 
rugged, efficient Rotojet Motor has 
only two moving parts. 

% Special Roto Operating Hose 
withstands abusive twisting, pulling, 
and abrasion. 

%& From head to hose Rotojet gives 
you the best combination for a fast, 
thorough job. 


SEND FOR NEW 
ROTOJET BULLETIN 


Give you more 
POWER, SPEED 
DURABILITY 


- 
ROTOJET Water-driven Motor Model 321 with swing-frame 
head and universal joint for 2'/"-3”" 1.D. curved tubes 


ELLIOTT COMPANY-ROTO DIVISION 


147 Sussex Avenue 


Newark 1, N. J. 
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Air Conditioning 
(Continued from page 97 


halls and through return air registers 
in doors leading to the hall. In the 


| room (or plenum), the return and 


outside air mingled and passed into 
the air cooling unit. 

There is nothing wrong with this 
set-up, in fact, it is quite a common 
practice; but suppose we examine the 
layout and see what was left out by 
the contractor. In each outside wall, 
the entrance for fresh air was a hole 
about 16 in. by 24 in. provided with 
crude wood louvres to keep out rain. 
The area of this opening remained 
constant the year round. Whatever 
the load conditions might be for each 
season, or however low the tempera- 
ture dropped in winter, there was 
that hole in the wall without even a 
hand damper to control the amount 
of outside air pulled into the system 
by the fan. 

During much of the heating season, 
the water heating coils were over- 
loaded and a comfortable tempera- 


| ture was impossible. In summer the 


cooling coils were overloaded by 
having to remove the excess moisture. 
A modulated damper installation im- 
mediately corrected this condition 
and there was a consequent reduction 
in fuel bills. 


Turbine Generators 
Continued from page 100) 
cooling was being considered for gen- 
erators and also that all three of the 
large generator manufacturers had 
come to see that their large turbine 
generators can be made much smaller, 
or that much higher ratings are ob- 
tainable with the same overall dimen- 
sions. However, he concluded, stand- 
ing as a lone wolf on the side lines, 
as he regarded recent developments, 
he was amazed to contemplate to 
what extremities they had gone. ‘In 
general,’’ said Mr. Fechheimer, “‘the 
manufacturers’ engineers engaged in 
this work are to be commended for 
their courage, although I disagree 

with their proposed methods.””! 
Whatever the respective merits of 
the various proposed or actually built 
systems of cooling may be or what- 
ever system or combination of cooling 
systems may ultimately be adopted, 
there is little question that the atten- 
tion this branch of electrical engineer- 
ing is receiving will lead to the pro- 
duction of still larger and better tur- 
bine generating units. Progress is 
being made on many fronts —- in 
magnetics, in dielectrics, in mechan- 
ical construction, and, now, in new 
methods of cooling. Only a year or 
two ago, the maximum size bushings 
for generators were rated around 
6000 amperes. Now, as indicated by 
Mr. Kilbourne, manufacturers are 
planning to design single bushings for 
currents as high as 11,000 amperes. 
'The liquid cooling scheme proposed by Mr 
Fechheimer involved the use of passages through 
the rotor core itself. Water, or other liquid coolant 


was forced through these ducts by centrifugal pump 
action of the rotor itself 
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DARLING 


wy / 


‘ai 


A,B, C’s of better valve service 


with DARLING 


“Revolving” Dise 


GATE VALVES 


A) EXTRA LIFE 


3 . . . . 
( Fully revolving discs, independ- 


ently hung, change seating po- 
sition at each closing, assuring 
uniform wear distribution for 
prolonged service. Plain “no 
pocket” discs are interchange- 
able for extra life! 
GATE 
DESCENDING 


B POSITIVE CLOSING 


Faces of the upper wedge are 
radiused and faces of both 
wedges are transversely beveled 
for equalized wedging pressures 
and tight closing despite valve 
body distortion. 

GATE CLOSED 


VALVES FOR EVERY NEED , 
Justname itand there's aDarling gate valve of exactlythe right - : ? G EASIER OPERATION 
\ 


size and construction for the job... for all kinds of normal 
and unusual service, and for pressures up to 1500 pounds 
In addition to the pace setting Darling fully revolving Wi . . 

e y y > *¢ 5 . 
double disc, parallel seat gate valve...available in cast steel, - - ‘ dging pressure J both discs 
iron body, rubber lined iron body, special alloys, and all is released before discs start to 
bronze...there are cast steel solid and slotted wedge types } ; 

rise. Complete absence of wedg- 

Send for descriptive literature or specify your particular 

service requirements. If will pay you to check Darling before ; 
you buy any gate valve! - oS : ‘ 

disc S assures easy operation 


and greatly prolonged valve life! 


ing pressure during travel of 


GATE RISING 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 19, Pa. 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ontario 
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Foster Reducing Valves, Relief Valves, Vacuum 
Breakers and Liquid Level Valves are available in 
all-stainless construction to resist corrosion and 
avoid contamination. 


All valve parts in contact with fluids may be had 
in a wide range of corrosion resisting alloys. 


For corrosion resistant, non-contaminating 
service, plus the usual Foster dependability and 
maintenance-free performance, it will pay you to 
tell your Foster Representative your requirements. 


wtte ~~ 
yore % PRESSURE REGULATORS * RELIEF AND BACK PRESSURE VALVES ¢ 
(/ 752223) CUSHION CHECK VALVES * FAN ENGINE REGULATORS * PUMP 
S| al[[JMAlic |) GOVERNORS * TEMPERATURE REGULATORS * FLOAT AND LEVER 
\\ try yaa, / BALANCED VALVES * NON-RETURN VALVES * VACUUM REGULATORS 
Ly: 1 SY OR BREAKERS © STRAINERS © SIRENS © SAFETY VALVES * FLOW TUBES 
*a, suc? 


FOSTER ENGINEERING COMPANY °* UNION, N. J. 
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LETTERS TO THE EDITORS 
(Continued from page 101) 


liquid extinguisher is the most widely 
used for Class B and C fires and that 
to ignore it in such a report to power 
engineers is a disservice to the cause 
of fire protection. We hold no brief 
for any particular type of extin- 
guisher, but this type has too im- 
portant a place in the field of fire 
protection to be omitted from con- 
sideration. 

New York ROBERT NATHANS 


Editor’s Note:~- Mr. Nathans is 
director of the Safety Research Insti- 
tute, Inc. He is preparing for us an 
article on what the power engineer 
needs to know about fire extinguishers. 
That will clarify the whole matter. 


No Reheat Line There! 

MY ATTENTION has just been 
called to your acknowledgement of 
your plant visit to Acme Station, ap- 
pearing on page 71 of the April, 1953 
issue, which we greatly appreciate. 

After reading it over, I want to 
apologize to you for having done 
such a poor job in describing our long 
steam turbine lines to you. You refer 
to a steam line and a reheat line, and 
that’s where I apparently misled you. 
The fact of the matter is there are two 
lines all right, but both are main 
steam lines, running from the boiler 
to the turbine and without reheat. 
Two lines were chosen instead of a 
single line because of manufacturing 
facilities and line flexibility. 

Toledo, Ohio D. J. Roux 


Editor’s Note: No, Mr. Roux did 
not do a poor job in describing his 
steam lines. He is assistant plant 
superintendent of Acme Station of the 
Toledo Edison Co. and knows every 
detail thoroughly. Without any ques- 
tion he described the lines right. But 
our editor was so used to seeing reheat 
on new units like this that he jumped 
to a wrong conclusion from his notes. 
This is a really serious technical error 
and he hangs his head. 


More on Suggestions 

IN THE JUNE issue, page 69, you 
publish some comments by Ambitious 
Al, in which he questions my state- 
ments on suggestion systems in the 
May issue. 

Al’s comments are exactly in point 
of one of the situations I commented 
upon: i.e., a bland overlooking of the 
point brought out in the suggestion. 
He does exactly what is expected from 
so many award boards. His citing of 
the Fellows award is not a good point, 
for it is the exception that proves the 
rule, and Mr. Fellows’ idea most 
certainly would come under the head 
of major invention. 

Another point I would like to 
clarify. In no way did my article 
ridicule or demean minor inventions. 
But I have seen too many minor 
awards; whereas, if the matter had 
been considered thoroughly, many 
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W. T. Elliott, 
Power Plant Supt., 
says... 





RR ip ie 
: — 
PTL LL 77 tt 


Got Facts to Prove 


Rubilene’s Superiority" 


A lot of people depend on Mr. W. T. Elliott. For it’s his job as Power 
Plant Supt. to see that the City of Denton, Texas has unfailing light and 
power 24 hours a day. To help live up to that responsibility, 

Mr. Elliott pampers his hard working Nordberg Duafuel® engines — 
makes sure they’re lubricated with the finest oil available. He says, 
“We've been using Sinclair RUBILENE” since 1948 with very satisfactory 
results. Cylinder liner wear is only % of 0.001 inch per 1,000 hours 
running. Piston ring life is 16,000 hours of operation and we get 

6,100 H.P. hours per gallon of oil... Facts like those have definitely 
sold me on RUBILENE.” 


Why not let the facts prove to you, too, RUBILENE is a superior 
lubricating oil. Phone your local Sinclair Representative or write to 
Sinclair Refining Company, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR DIESEL LUBRICANTS 


save wear and replacements 
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it will pay you to look into Bird-Archer’s 
8 Point Water Treatment Service. 


PLANT SURVEY—Complete studies of 
1 your use of water or steam including 
equipment and past performance. 


STUDY OF ALL AVAILABLE WATER — 
Exhaustive analysis of water sup- 
plies starting at source. 


LABORATORY SERVICE FOR SCIEN- 
TIFIC ANALYSES— Modern laboratory 
facilities with seasoned chemists 
specializing in water analyses and 
research. 











ENGINEERING SERVICES 
FOR WATER TREATMENT 


For Power « For Process + For Cooling 


>) BIRD-ARCHER 


WATER TREATMENT 


THE BIRD-ARCHER COMPANY, 
4337 NORTH AMERICAN ST 
PHILADELPHIA 40, PA 


NEW YORK e« CHICAGO 
IN CANADA 
The Bird-Archer Co., Limited, Cobourg, Ontario 








IN MEXICO 
Calderas y Accesorios, $.A., Amsterdam 2791, Mexico, D 


DEVELOPMENT OF TREATMENT AND 
CONTROL SYSTEMS—Operational 
changes where necessary. 


FURNISHING PROPER CHEMICAL 
TREATMENTS WHEN REQUIRED— 
Bird-Archer custom formulates 
chemical treatments for your specific 
problems. Over 60 years back- 
ground. 


SPECIFICATION AND FURNISHING 
OF EQUIPMENT WHEN NECESSARY— 
Complete analysis of savings and 
benefits where additional equip- 
ment may be helpful. 


PLANT STAFF INSTRUCTION — Your 
personnel instructed by experi- 
enced technicians in accurate con- 
trol and test procedures. 


PERIODIC CHECK-UPS—Your Bird- 
Archer Service Engineer makes reg- 
vilar personal call-backs on your 
plant to be sure you get the best 
possible results. 


es 903 


FOR COUNSEL BACKED BY OVER SIXTY YEARS 
OF EXPERIENCE CALL BIRD-ARCHER'S QUALIFIED 
WATER TREATMENT ENGINEERS. CONSCIEN- 
TIOUS, PERSONAL ATTENTION AND HIGHEST 
QUALITY CHEMICALS. 


Engineering Plus Chemistry Equal BIRD-ARCHER Service 
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major changes would have _ been 
made. 

And another point: — In writing 
the article, I overlooked no economi- 
cal, psychological or other factor that 
would be appropriate. Covering a 
general territory in such a manner 
was the product of a great deal of 
thought, yes, and experience. 

As or employees not knowing 
what it is all about, that is so much 
poppycock. There is plenty that 
management does not know, as it 
will readily admit; or, if not readily, 
will do so when it is observed that the 
huge research facilities are not main- 
tained for the pleasure of it. Al, throw 
away your Pollyanna complex and 
take a look at the facts! 

Stillwater, N. Y. WILLIAM SHEFFER 


Old Engines 


THAT LETTER on page 57 of the 
May 1953 issue, from H. B. Reynolds, 
was of much interest. 

Mr. Reynolds I never knew per- 
sonally, but as a mechanical engineer 
he was well known and grew up under 
the late H. G. Stott, the guiding 
genius of the original New York City 
Subway System, especially the me- 
chanical features of its power stations. 

Personally I think Mr. Reynolds’ 
appeal might be a call for the Ford 
Museum. 

The rest of the story, of course, 
includes the electrical features. The 
generators were originally rated 5000 
kw but actually could carry 7500 kw. 
And in addition, a vertical exhaust 
turbine was added, capacity 7500 kw, 
with an induction generator. So the 
ultimate unit, main and exhaust, 
developed three times the original 
rating. 

Another interesting related recol- 
lection is of an AIEE meeting where 
both the late M. I. Pupin and Harold 
Pender spoke of the limited applica- 
tion of the induction type generator. 
Then Dr. Steinmetz, in his high- 
pitched voice, said in substance: “‘ Do 
you not know, Dr. Pupin and Dr. 
Pender, that within a mile of this 
auditorium there is now installed and 
operating the highest capacity of the 
induction-type generator in the 
world.” 

These combination units were in 
operation until a few years ago and 

| one or two are still there. When the 
main reciprocating unit starts up, the 
vertical turbine generator starts up 
| automatically when the exhaust steam 
flows through it. Just who originated 
the idea I never knew. 
C. O. VON DANNENBERG 
| Brooklyn, N. Y. 


Emergency Power Vital 


IN H. D. FISHER’sS “ Economical 

| Ways to Modernize Small Industrial 

Power Plants,” page 71, June 1953 

issue, Fig. 4 innocuously points to 

| one of the critical items of the iso- 

| lated industrial power plant an 
| emergency generator set. 


POWER ENGINEERING 





Lube oil transfer 


Again De Laval IMO rotary pumps prove their versa- 
tility. Eighteen of them are handling all the fuel and 
lube oil services for the six National Supply Company 
dual-fuel engines in the new Owl’s Head sewage treat- 
ment plant in Brooklyn, New York. 


The unique IMO design—with only three moving 
parts—assures long, trouble-free performance. IMO 
pumps are quiet, pulsation-free, compact and excel- 
lent for direct-connected high-speed operation. 


4 DE LAVAL 


DE LAVAL 


Lube oil circulating 


Whether your power source is dual-fuel, gas or diesel 
engine, or oil-fired steam, be sure to specify IMO 
pumps for your next oil handling job. Use them in 
high and low pressure fuel oil burner sets, pumping 
fuel oil to burners, unloading and transferring fuel 
and diesel oil, handling oil for lighting off service and 
providing pressure lubrication on pumps and turbines, 
Send for Bulletin LG showing complete IMO line for 
capacities to 1,000 gpm at pressures to 500 psi and 
for capacities to 150 gpm at pressures to 1,500 psi. 


IMO Pumps 


STEAM TURBINE COMPANY 
816 Nottingham Way, Trenton 2, New Jersey 
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That picture brings to mind several 
instances where some similar emer- 
gency source of power would have 
meant a great deal. One steel mill 
had all of its boiler stokers and fans 
electrically driven only. A power 
failure in the generator house stopped 
the boiler equipment, and steam pres- 
sure was lost. Not one boiler had a 
steam-driven set cf auxiliaries to 
keep a reserve steam supply avail- 
able. There was no emergency power 
source available to start the stokers 
and fans in order to get up steam to 
run a small generator to supply some 
electric current. Finally, two steam 
locomotives from the adjacent rail- 
road were brought into the plant and 
connected directly to a small Corliss- 
engine-driven generator. That sup- 
plied current to get steam up on the 
boilers, which then ran the plant 
turbine generators. 
At another isolated industrial power 
plant that had two large pulverized 
coal boilers, it was decided, after a 
number of narrow escapes, from loss 
of flame in coal firing and resulting 
steam failures, to install large city 
gas burners of sufficient capacity to 
generate enough steam to run the 
plant’s smaller generators, in case of 
coal or power failure. These gas burn- 
ers were designed for full firing, to 
the limit of their natural stack draft, 
completely independent of electri- 
cally driven equipment -— fans, pul- 
verizers, and so on. 
It was deemed less expensive to 
use gas firing at city rates, if such an 
emergency should occur, even with 
rare probability, than to carry the 
monthly standby charges for an inter- 
connection with the local power util- 
ity. Later expansion of the plant, be- 
yond their requirements for winter 
exhaust and bled steam, made a 
permanent electric interconnection 
with the local utility worth while. 
Standby charges were erased and 
isolation problems eliminated. 
A third plant had a minor electric 
failure that shut off all plant power. 
The list grows — the list of utility and industrial steam generating plants Fong eye wee: Bag dhe Phoned 
for which Green Fans were selected to provide the air necessary for pressures were lost. The plant might 
combustion purposes. have been down for hours until some 

drastic means of restoring power had 


Draft fans yield to no other equipment in their impor- been worked out, if a power inter- 
tance to efficient steaming. They must be properly esamettion bad net team avaliable. 
designed for the requirements in each plant respec- All generating auxiliaries for the 
tively. They must be conservatively rated. And they steam boilers would have been shut 


must be durably constructed. off. 
Hospitals, telephone exchanges, 


Green Fans fulfill these basic requirements. You and other critical plants that cannot 
wouldn't find them in so many large utility plants and stand isolation have their own emer- 
large industrial plants unless they had thoroughly gency gasoline-driven or other aux- 


proved their worth. Gus Guteinn te. 08 iliary power producers, run by some 
tells all obout Green infallible’’ fuel. 


Fone. Welte for ecspy That innocuous emergency gen- 
TRE ds R E E N = erator set could be worth its weight 
(€C in gold if a power and steam failure 


| occurs, where no means of starting 


F £ ° up the first components of the boilers 
. gaa uel conomizet have been designed into the plant. 
oe ) Either emergency generators or power 
Cindertraps interconnections are vital links in the 
Aerodyne Dust Collectors co M PA NY INC. steam power plant of an industrial 
facility. 


— —BEACON—3 NEWYORK — ———————__ Dayton, Ohio __iR.. W.. FREDERICK 
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21,000 hours young! 


@ This 1320-hp diesel engine has provided many 
hours of economical service for the City of Benson, 
Minnesota, Water and Light Department since it 
was installed in October, 1948. It has been operated 
on an average of 20 hours each day and has gener- 
ated over 13 million KW at an average load factor 
of 75‘%. 

In this hard-working diesel, the lubricating per- 
formance of STANDARD HD Oil has been outstanding, 
particularly in view of the fact that crude oil has 
been used as fuel. Visual evidence of the clean, 
protective lubrication provided by STANDARD HD is 
presented in the above unretouched photograph of 
a piston removed from the diesel after 21,000 hours’ 


STANDARD OIL COMPANY (| STANDARD 


({ 
SL 


TRADE MARK 


OIL 


operation. Deposits are at a minimum; rings are 
free. The original fill of Stranparp HD has not been 
changed, yet a recent examination and analysis of 
the oil showed it to be in excellent condition. 

Diesel operators throughout the Midwest are 
receiving service like this from STanparp HD Oil. 
The Standard Oil lubrication specialist serving in 
your section of the Midwest will be glad to give you 
information about the use of Stanparp HD in plants 
near your own. Just phone your local Standard 
Oil office. Or, write: Standard Oil Company, 910 
South Michigan Avenue, Chicago 80, Illinois. 


» 


(Indiana) 


| 
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WHY 
INSULATE 
YOUR 
CONDENSER 
TUBES? 


You may be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 


Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
ating and maintenance costs 


rise, and eventual shut-down 
becomes necessary for regular 
clean-out periods. 


Wallace & Tiernan equip- 
ment because it is versatile, 
sturdy and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 
and because there’s a Wallace & 
Tiernan chlorinator for every 
job. Write today for informa- 
tion on how Wallace & Tiernan 
chlorination may help you solve 
your slime problem. 


WALLACE & TIERNAN 


COMPANY, 


PwC. 
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Converting HP to LP 


I CANNOT AGREE with Mr. George 
H. Hiil’s statement, in the April 
POWER ENGINEERING, page 98, that 
boilers operating at over 100 psi 
pressure require a greater relieving 
capacity for safety valves than do 
boilers operating under 100 psi. The 
reverse is true. The safety valve 
capacity is based on the heating sur- 
face and type of firing. Pressure is not 
a factor. 

Refer to a capacity table for safety 
valves. A 3!-in. safety valve of a 
well-known manufacture has a capac- 
ity of 11,400 lb per hr when set at 125 
psi. The same valve with proper 
springs, set at 15 psi, has only about 
2750 lb capacity. This is due to the 
difference in densities at the different 
pressures. Valves of the same nominal 
size have widely varying capacities 
due to lift, resistance to flow, ete. In 
many cases, by going to a high- 
capacity valve, the present safety 
valve nozzles are adequate. However, 
when this is not true, additional noz- 
zles may be attached to the boiler or 
on the steam outlet ahead of the stop 
valve. 

The nozzles may be riveted or 

welded to the shell or drum; however, 
if there is a possibility that the boiler 
will ever be used again at pressures 
over 15 psi, the nozzles should be 
riveted. 
St. Louis, Mo. D. KINCAID 
Editor’s Note: —-In publishing Mr. 
Hill’s comment (Answer No. 
What Changes Are Needed to Drop 
Heating Steam from 125 psi to 15 psi) 
we should have inserted a comment to 
the effect that his remark about the 
safety valves was in direct opposition 
to all the statements about it by others 
who answered the question. 

Mr. Kincaid is Supervising Inspec- 
tor, Boiler Division, Mutual Boiler 
and Machinery Insurance Co. and 
presumably is thoroughly familiar with 
the whole safety valve requirement. 


50h, 


Wood Bearings 
They Had 'Em—Automatic Alarms on 'Em 


IN THE FEBRUARY issue, the letter 
by Robert H. Rogers on Wood Bear- 
ings brought back a few memories 
dating back to my early industrial 
experience in a small manufacturing 
plant in New England. The Editor’s 
Note mentioned that lignum vitae 
step bearings were used in New Eng- 
land textile mills many years ago. To 
my own knowledge such bearings 
were used several years after that. 

In addition to the lignum vitae 
bearings, we had exactly the same 
type of gear with maple teeth as 
shown, by Mr. Rogers. One of the 
precautions that had to be taken with 
the wooden gears was to be sure to 
replace the step bearing before it had 
worn far enough to lower the wooden 
teeth away from the cast iron bevel 
gear, because at a certain point the 
outer edges of the teeth would strip 
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“Turbine blade strength hinges on this critical tenon” 


Westinghouse research proved that a single rough 
notch or “square corner”’ at this critical point reduces 
blade strength by 50%! All blades vibrate at their 
natural frequency. The amplitude of the vibrations 
must be carefully controlled. Any notch or “stress 
concentration” reduces allowable amplitude—reduces 
blade strength. 

Fifty years ago Westinghouse recognized the impor- 
tance of vibratory stress considerations, and today has 
an unequaled wealth of data upon which each new 
design is built. In these blade tenons, for example, 
every tenon fillet is final-machined with a special tool 
to achieve a precisely contoured fillet. Backing this is 
careful control of amplitude throughout the full range 
of operating speeds. Result—sound, stable blading 
with inherent extra strength. 

Every Westinghouse turbine user has the advantage 
of this combination of design excellence and manu- 


facturing skill. It is responsible for the many features 
in all Westinghouse General-Purpose Turbines. 

For full information on these advanced turbines— 
and sound advice on your steam applications call your 
Westinghouse office or write Westinghouse Electric 


Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
1-50562 


Type E-220 General-Purpose Turbine 


This high-speed, multi-stage 
turbine, 500 hp to 5000 hp, 
is ideal for drives requiring 
speeds up to 10,500 rpm. It 
incorporates all the features 
and considerations of the 
rugged, reliable, single-stage 
Type E. 


Turbines for every industrial use 


you can GE SURE...1F 115 
Westinghouse ©): 
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DUAL CONTROL means ECONOMY 


with NATIONAL AIROIL Universal Registers 
AND TYPE “S-A-L”’ OIL BURNERS 


...and economy means that you get better performance 
with NATIONAL AIROIL Universal Registers be- 
cause they have a dual feature for controlling air 
volume independent of turbulence. Air vanes can be 
instantly reversed to change direction of turbulence 
while air volume is separately regulated by a refractory 
faced disk control. Both adjustments can be made 
while the Type “S-A-L” Oil Burner is firing. 

Another “dual advantage” of NATIONAL AIROIL 
Universal Registers is that they are equipped for dual 
fuel firing of gas and oil. 

Universal Registers with Type “S-A-L” Burners are 
available in three (3) sizes . . . capacities up to 60,000 
lbs. of steam produced per burner per hour. Write for 
Bulletin 51. 


NATIONAL AIROIL BURNER INSTALLATION » 
TIL MM LILUSL A aT OT ee wy 
44 


NATIONAL AIROIL BURNER CO., INC. 


1268 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Seuthwestern Division: 2512 Sevth Boulevard, Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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out and make complete replacement 
necessary. 

We had an unattended power plant 
located about a half a mile from the 
shop; and to warn of any impending 
stripping of the gears, we had a tele- 
phone bell-ringing magnet operating 
continuously from the vertical shaft, 
with a trigger arranged to close the 
circuit when the gear was lowered to 
the danger point. This would ring the 
phone in the boiler room at the shop, 
where a standing order was posted, 
instructing whoever heard a persist- 
ent ringing of the phone to take the 
nearest means of transportation (usu- 
ally a Model T Ford), dash post haste 
to the water power plant, and shut 
the wheel down before the gears 
stripped. 

The plant was located on the North 
Branch of the Nashua River in 
Leominster, Mass., but flood and 
fire have now all but erased it from 
the scene. 

MorGAN M. WHITNEY 
New York City 
Used up to 7 Yrs. Ago— With Suet 

THE ARTICLE about wood bearings 
by Robert H. Rogers in the February 
issue speaks of the wood bearings as a 
thing in the ancient past. 

At our plant (Cattaraugus Cutlery 
Co.) similar bearings were used ex- 
clusively up to seven years ago on the 
large hand grinding stones. These 
stones measured 6 ft in diameter and 
weighed 700 lb. 

The arbor was a 2-in. shaft which 
had for bearings pieces of apple wood 
that were boiled in tallow and only 
the lower half was used, the weight 
of the wheel keeping it in the bearing. 
A piece of suet was always kept rid- 
ing the top part of the shaft. 

One day, when we were dynamiting 
a cesspool, the impact jumped one of 
these wheels out of its trough and 
sent it through a solid brick wall. 

Needless to say, since that time 
roller bearings have been used. 

P. T. CHAMPLIN, JR. 
Little Valley, N. Y. 
Editor’s Note: — These nostalgic com- 
ments on lignum vitae and other wood 
bearings indicate there are a few ex- 
New Englanders still around. 
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FULLY CROWNED 


rw Amerigear TOOTH DESIGN 





*Trade Mark Reg. 


Solves Long-Standing Power 
Transmission Problems 


Chamfered to 
Eliminate Interference 
with Sleeve Tooth Fillet and 
Allow Contact on 
True Flank of 
Gear Tooth 





Crowned Tip Con 
tacts Root of Internal 
Gear Tooth in Sleeve, Ac 
curately Piloting Sleeve 
with o Boll and 
Socket Action 


Crowned Flank 
Carries All the Load 
and Provides for Correc- 
tion of Lateral and Angular 
Misalignment 


Conditions 


This fundamental improvement in gear tooth design 
practically eliminates all “end tooth and tip” contact and 
provides greater freedom of axial movement. These and 
other exclusive advantages of Amerigear Couplings distin- 
guish them from common gear-type couplings. There are 
Fully Crowned Tooth Design numerous instances where the fully crowned tooth design 
— Wide Range of Power . of Amerigear Couplings has been utilized to simplify power 
ransmission Problems. ee: . er 

od transmission mechanisms and add reliability to performance 

in a measure heretofore considered impossible. 














Oil Seals of Ameri- Amerigear Couplings offer many more advantages than are 
yf oe obtainable with common basic designs. If your problem arises 
Design, Perform- from excessive offset or angular misalignment, tight back- 
oe = lash requirement, space limitations, high speeds and loads, or 
Amerigear Fully any combination of these, it can be solved by the use of 
Crowned Tooth. é Amerigear Couplings. Amerigear Engineers are available 


for consultation. 


AMERICAN FLEXIBLE COUPLING COMPANY 


ERIE, PA., U.S.A. Originator of the Amerigear Fully Crowned Tooth 
Sales Offices in Principal industrial Centers 


In Canada: Canadian Zurn Engineering, Ltd. © 2052 St. Catherine St. W., Montreal 25, P. 0. Canada 
































—— Flexible Coupling Co., Erie, Pa., U. S. A. 
Comparison of Amerigear Fully Crowned Tooth Design With send me further information regarding AMERI- 
Gearing of Conventional Gear-Type. Couplings St H GEAR < cou — with the Fully Crowned Teeth and 
“End Teeth and Tip” Contact Is Practically Eliminated Name Title 
and Why Greater Freedom of Axial Movement Is Provided Company 
by Amerigeor Fully Crowned Tooth Design (dotted lines Address 


ventional gear-type coupling City State 
indicate ee teeth of con -) Please attach to your business letterhead. 
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WING Package 


DRAFT 


INDUCER 


WING PACKAGE 
ORAFT INDUCER 











DAMPER ON BY-PASS 
FOR NATURAL DRAFT 
AT UGHT LOADS 
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WING PACKAGE POWER PLANT DRAFT INDUCER at WELCH GRAPE JUICE 
COMPANY'S PLANT AT WESTFIELD, N.Y. SERVES TWO 20,000 Ib./hr. BOILERS. 
NOTE (A) INDIVIDUAL CONNECTION FROM EACH BOILER (B) BY-PASS WITH 
DAMPER CONTROLLED FROM BOILER ROOM, PERMITTING NATURAL DRAFT 
AT LOW LOADS (C) RELATIVE LIGHT WEIGHT AND COMPACT PACKAGE 
DESIGN PERMITS SUPPORT ENTIRELY ON COMMON BREECHING. 








The WING Package DRAFT INDUCER is unique in that the motor 
(or turbine) and fan is designed as one complete removable unit, 


making installation easier and 


being easily removed, facilitates 


inspection and maintenance. Other advantages are: 


|. Big savings in space require- 
ments 
2. Permits fewer and lighter 
structural supports 
. Eliminates field line-up 
problems 
. Eliminates water cooling 


UNIT HEATERS 


5. Only two support bearings 
6. Wide flexibility in gas outlets 


7. Saves on investment and 
maintenance 

8. Low load ratings on natural 
draft because of ample free 
gas travel area 


Write for complete detaiis 


L. J. Wing Mfp.Co. 


64 Vreeland Mills Road 
Linden, New Jersey 


4, 


* 


BLOWERS DRAFT INDUCERS TURBINES 
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bituaries 


L. D. Rigdon 


L. D. RIGDON, 67, consultant to the 
manufacturing vice president of the 
Westinghouse Electric Corp., died 
suddenly at his home in Pittsburgh. 

Mr. Rigdon was born in Pittsburgh 
and was graduated from the Carne- 
gie Institute of Technology in 1908 
with the degree of bachelor of science 
in electrical engineering. He joined 
Westinghouse in 1909, and most of 
his experience with the company was 
in an executive capacity in connec- 
tion with shop methods and equip- 
ment. 

During World War II he was man- 


| ager of manufacturing for the com- 


pany’s emergency products division 
with general supervision of opera- 
tions at naval ordnance plants oper- 
ated by Westinghouse at Canton, 
Ohio, Louisville, Ky. and Center 
Line, Mich. He also was responsible 
for over-all liaison work between the 
ordnance plants and the Navy. 


John C. Parker 


JOHN C. PARKER, 73, retired vice 
president of Consolidated Edison Co. 
of New York, Inc., died last April in 
Brooklyn following a short illness. 

Mr. Parker was graduated in me- 
chanical engineering from the Uni- 
versity of Michigan in 1901. Follow- 
ing an apprenticeship with the Gen- 
eral Electric Co., he became an in- 
structor in electrical engineering at 
Union College, and later served for 
nine years as a mechanical and electri- 
cal engineer for the Rochester Rail- 
way and Light Co. For seven years he 
was professor of electrical engineeering 


| at the University of Michigan and 
| received doctorates in electrical en- 
| gineering from Michigan and Stevens 


Institute of Technology. 

Joining the Brooklyn Edison Co. 
as an electrical engineer in 1922, Mr. 
Parker became vice president in 
charge of all the company’s engineer- 
ing. In the latter capacity he directed 
the design and construction of the 
Hudson Ave. generating station, the 
largest steam-electric station in the 
world. Serving as president of the 
company from 1932 to 1936, he be- 
came vice president of Consolidated 
Edison Co. of New York, Inc., upon 
its merger with Brooklyn Edison in 
1936. 

During World War II, Mr. Parker 
was a consultant to the War Produc- 
tion Board and organized the Office 
of War Utilities under the Office of 
Production Management. Appointed 
a member of the National Techno- 
logical Advisory Commission by the 
Secretary of War, he was also a con- 
sultant to the War Manpower Com- 
mission, Foreign Economic Adminis- 





TAYLOR UNDERFEED STOKER 


5 ways better than aspirin 


FIVE DIFFERENT HEADACHES have often been 
inseparably connected with stoker operation. ..and 
every one of them is eliminated by the modern, 
engineered AE Taylor Stoker. 


CO.? That’s where Taylors give you unrivaled 
efficiency. Quick load response? ... complete dependa- 
bility? Taylor Stokers are completely tops in both 
respects. Stack discharge nuisance? Taylors meet the 
toughest municipal ordinances. With proper grate 
area, over 98% of the ash goes to the pit. Burning 
versatility? Properly proportioned, Taylors can and do 
burn coals satisfactorily from all over the U.S., and 
from Canada, England and the Continent as well. 


Whether your new plant must generate 20,000 or 


500,000 pounds of steam per hour, ask your Consulting 
Engineer about Taylor Stokers. And write us today 
for booklet telling the whole Taylor story. 


tei 


Si “COMPANY 
2408 ARAMINGO AVE., PHILADELPHIA 25, PA. 


IN CANADA: AFFILIATED ENGINEERING CORPORATIONS, 
LTD., MONTREAL 2, CANADA 

AE Products are: Taylor and Perfect 

Marine Deck Auxiliaries, 
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If you're scanning Guer Cnginecring | 


for help on insulating problems . . . 


| HERE’S ONE 
GOOD 
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BALDWIN-HILL 


k 
4 || 
ioe a 


4 


There's more to insulation than heat savings. Insula- 
tion also makes heat easier to contro/. But what ty pe 
is needed to help produce maximum results? B-H 
MONO-BLOCK is one good answer because it is 
effective over the full temperature range to 1700° F. 

. is used on steam boilers, tanks, towers, ovens 
and similar equipment where accurate control is 
essential to efficient operation. B-H MONO-BLOCK 
of fibrous rockwool provides stability under severe 
temperature and moisture conditions. It is light and 
easy to handle—and readily cut into straight or 
irregular shapes for speedy application. If you have 
any problems involving heat conservation or con- 
trol—consult our Engineered Insulation Service. 


Baldwin-Hill 


Clip on signed letterhead and mail 


ee ee ee ee ee 


BALDWIN-HILL COMPANY, 208 Breunig Ave , Trenton 2, N. J. 

Please send complete information on 
MONO.-BLOCK ... Rigid, felted black rockwool block—for high and low temperature use 
POWERHOUSE CEMENT... High adhesion, black rockwool insulating-finishing cement 
BLANKETS Metal-reinforced, flexible, felted black rockwool insulation 


NO. 1 INSULATING CEMENT All- purpose, rust-inhibiting plastic cement 
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tration, and played an important role 
in the World Power Conference. 

A former president of the American 
Institute of Electrical Engineers, Mr. 
Parker was associated with the Foun- 
dation for Economic Education and 
the National Conference Board. For 
more than 30 years he was active in 
the Edison Electric Institute. 


Fremont Leslie Lovett 

FINAL RITES for Fremont Leslie 
Lovett, 64, president of Rockland 
Light and Power Co., Nyack, N. Y.., 
who was killed in June in the acciden- 
tal crash of his plane near Warren, 
Vt., took place in The Federal 
Church, Waitsfield, Vt. Burial was 
at Warren, Vt. 


F. L. Lovett 


A native of Warren, Mr. Lovett 
was graduated from Norwich Uni- 
versity in 1913 with bachelor of sci- 
ence and electrical engineering de- 
grees. He worked as an electrical 
engineer for the Worcester Electric 
Light Co., Worcester, Mass., from 
1914 until 1921, when he was ap- 
pointed manager of the Montpelier 
and Barre Light and Power Co., 
Montpelier, Vt. He served concur- 
rently as secretary and manager of 
Green Mountain Power Co., Mont- 
pelier, Vt. 

In 1927, Mr. Lovett was named 
general manager of Rockland Light 
and Power Co., Rockland Electric 
Co., and Pike County Light and 
Power Co. He served as vice presi- 
dent, general manager, and a director 
of these companies from 1936 until 
December, 1951 when he was elected 
president of the three utilities. He 
had been a director of Brockton Gas 
Light Co., Brockton, Mass., since 
1940. 


Edward C. Badeau 


EDWARD C. BADEAU, 58, in charge 
of the special publications section of 
The International Nickel Co., Inc., 
and editor of Inco Magazine died in 
May in Staten Island, New York, 
following a heart attack. He had re- 
sided in New Brighton, S.I., New 
York. 

Mr. Badeau joined International 
Nickel in April, 1929. A veteran of 
the Mexican Border Campaign and 
World War I, he was First County 
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MEET NEW DEMANDS 


Pi 
am, 
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_ GROWING PAINS are taxing your plant productivity 

. if ever-increasing demands require closer regula- 
tion for your present generating equipment, consider 
the new efficiency gained by installing a Regulex volt- 
age regulator. 

Automatic minimum excitation provided by the Reg- 
ulex voltage regulator permits generator operation close 
to the stability limit . . . much closer than manual opera- 
tion allows. The sensitivity and exceptional response of 


Affords Maximum Safe 
Kilowatt Output at Any 
Power Factor Loading 


the Regulex voltage regulator and associated equipment 
establish and maintain a safe ratio between generator 


load and field current . . . increase operating limits at 
any given power factor load . . . assure the best reactive 
kva division, This means maximum kilowatt output 
— more power to sell from your present capacity. 

Get all the facts from your A-C representative or 
write Allis-Chalmers, Milwaukee 1, Wisconsin. 4.4018 


Regulex is an Allis-Chaimers trademark. 


ALLIS-CHALMERS & 
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Commander of Richmond County of 
the American Legion and Senior Past 
Commander of the James S. Slosson 
Post of Staten Island. After the war 
he was public relations officer of the 
Near East Relief. Later he estab- 
lished and was publisher and editor of 
the South Shore Times, a former Re- 
publican political publication on 
Staten Island. Mr. Badeau was a past 
president of the International Coun- 
cil of Industrial Editors. 


Industrial Water Analysis, prepared by 
Power Chemical Division, | I 
Co., Inc.; 54 pages; illustrated; size 84% x 11 
in.; paper binding; published by E. F. Drew 
& Company, Inc., 15 East 26th Street, New 


York 10, N. Y, Price $1.00 


Drew 


The booklet covers in detail boiler water 
sampling, expression of results, test equip 
ment and general water analysis. It also 
outlines special tests for versenate hardness 
ind other details related to water analysis, 
also spec ific tests for dissolved oxy gen, total 
solids, steam purity by conductance, corro 
sion tests by NDHA methods. 

The book is quite specific and detailed 


but it is written for use by operators and 


non chemists, and contains a minimum of 


the theoretical chemistry underlying the 
whole subject. Many of the data are pre- 
sented in the form of tables and graphs; and 
specific examples worked out numerically 
ire included wherever possible. 

It will prove extremely useful to all power 
engineers who have to test water themselves 
and who want to know how it is done by 
others. 

* * * 


Forging and Forming Metals by S. E. 
Rusinoff. Size 54% by 814 in.; 279 pp; 
illustrated; cloth bound. Published by Amer 
ican Technical Society, 848 East 58th St 


Chicago 37, Ill. Price $3.95. 


The art of manually and mechanically 
shaping metals to desired form is aptly cov 
ered by this new book. Well chosen illustra 
tions of various methods bolster the text 
material in bringing before the reader a 
broad picture of industrial forging and 
forming. 

The book, however, is not strictly devoted 
to discussions on forging and forging meth- 
ods. It covers cleaning, testing, finishing and 
Inspec tion of forgings. Space 1s also given to 
the design of tools and dies for forging and 
product design. 

Here are a few of the 24 chapters in this 
book: metal quality; impact-die or drop 
forging; safety in forging operations; upset 
forging and standard practices; tolerances; 


impact die forging. 


Thermodynamics; Lefax Data Sheets; 
size 4 by 7 in.; paper binding; published 
by Lefax, Philadelphia 7, Pa.; price $1.00 
These pocket-size loose-leaf data sheets 
cover tables and charts on such subjects 
as: thermodynamic properties of ammo- 
nia, liquid ammonia, butadiene; proper 
ties of solid and saturated carbon dioxide, 
superheated carbon dioxide; compressed 
air; heats of combustion of crude oils, 
fuel oils, and kerosenes; properties of 
Dowtherm A, refrigerants, methyl chlo- 
ride; and many other tables and charts 
* * * 


Fifty-Year Index to ASTM Technical 
Papers and Reports; size 6 by 9 in.; 
207 pp; cloth bound; published by 
American Society for Testing Materials, 
1916 Race St., Philadelphia 3, Pa.; price 
$6.00 

This fifty-year index provides a detailed 
author and subject index to all technical 
papers and reports dealing with ma 
terials, particularly their properties and 
testing, appearing in ASTM publications 
covering the period from 1898 through 
1950 

This index is intended to make readily 
available to the materials technologist, 
the researcher, the librarian, and all 
others concerned with the fields covered, 
pertinent information on a_ particular 
subject. This effort has been made, after 
consultation with many users of indexes 








THE GAGE WITH THE 
LONG-LIFE DIAFRAM! 
e ELLISON 


Straight Line Draft Gage 








Special Synthetic Coated Silk Fabric 
Diafram Lasts for a Generation. 


®@ Non-parallax pointer—always true readings regardless of elevation. 
®@ Translucent ceramic scalemaccurate, everlasting. 


®@ Unitized construction—mechanism readily slides out front of case, 


Plus 10 Other Features described in Bulletin 124. 


ELLISON DRAFT GAGE CO. 


550 W. MONROE ST. Since 1896 CHICAGO 6, ILL. 


THE ELLISON LINE ALSO INCLUDES; 


Draft Gages, Bell and Diafram—lInclined Draft Gages— Portable Inclined 
Vertical Tube Gages— Vertical Tube Gages— Oil, Heavy Liquid and Mer- 
cury — Single and Multi-Tube-Saturator Gages —U Gages—Stationary and 
Portable — Air Filter Gages— Dial and Inclined Tube Types— Pitot Tubes 
—U Path Steam Calorimeters—Portable Gas Analyzers-Orsat Type 


ISON INSTRUMENTS = Outstanding Design. Construction and 
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WARREN...the most complete line of 


industrial pumps available from one source 
CENTRIFUGAL « RECIPROCATING + SCREW + ROTARY 


f Warren Horizontal Duplex 
Warren-Quimby Hydraulic Pump 
Gear-in head Screw Pump ; : 





Warren Condensate Pump 








There's a Warren or Warren-Quimby 
Pump for practically all industrial pump- 
ing applications, and our large variety 


of types and sizes assures an unbiased 





recommendation. The value of this should 
Warren-Quimby External Gear 


Warren Type ’L” Single-Stage . 
not be underestimated because a rec- Gaialing Roten Pump 


Single-Suction Liquor Pump 





ommendation that barely meets oper- 
ating conditions and requirements can 
prove to be anything but a profitable 
long range investment, regardless of any 
initial advantage in cost. 


It will pay you to check with Warren Wansh Two-Stose Velute 


— Centrifugal P 
on your next pumping job. —_— tbe 


=» WARREN STEAM PUMP COMPANY, INC. 


WARREN, MASSACHUSETTS 


Warren Type DBL, Single-Stage 
Double Suction, Centrifugal Pump _ 








Ww 4- and 6-St 
pte : —— * Warren Horizontal ‘’Realwear’ 
Contitoget Vee Duplex Piston Pump 





Warren “’Compacunit’”—4 Types—42 Sizes 
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NOW... | 


interchange Gas @ 
and Oil firing 

in 10 seconds | 

a 








Modern Cleaver-Brooks 
Model LR Steam Boiler 
Equipped with Exclusive 
Cleaver-Brooks ‘'10-second 
conversion’ Combination 
GAS and/or Oll Burner 





SELECTOR 
SWITCH 
TO GAS 
OR OIL + 


TWO, simple TURN OFF ONE FUEL 
motions oliminate LINE AND OPEN THE OTHER 


time-consuming 
change-over 


ow you can use oil or gas at the flick of a switch! This ex- 
clusive new Cleaver-Brooks development permits changeover 
from oil to gas or vice versa in only 10 seconds. 

That’s because the Cleaver-Brooks Combination Gas and/or 
Oil Fired Boiler operates on gas with the oil burner in place. Simply 
flipping a selector switch on the control panel to either gas or oil 
sets the proper circuit in action. Turning the convenient fuel supply Cl B ks 

° ° 7 ‘ — 
valves completes the entire changeover and in 10 seconds or less! eaver: roo. 

To gas users in all parts of the country and in particular x? Originators of the 
areas where local requirements demand immediate changeover — Bs Self-Contained Boiler 
this exceptional fuel flexibility can be an important factor in deter- ¥ 
mining your overall operating economy. 

Ten-second conversion, like 4-pass construction, self-contained 
design, guaranteed 80% efficiency, is another “plus” feature pioneer- 
ed by Cleaver-Brooks. It demonstrates Cleaver-Brooks’ continu- 
ing effort to bring steam users even greater flexibility and reduced 











CLEAVER-Brooks CoMPANY 


mais? . ; a7 aod —— Dept. J, 311 E. Keefe Ave., Milwaukee 12, Wis., U.S.A. 
Consider Cleaver-Brooks boilers for simplifying your operation. Cable Address: Clebro-Milwaukee 
Automatic firing on oil, gas or combination oil/gas fuels, plus extra Builders of Equipment for the Generation and 
; . Utilization of Heat * Steam Boilers * Oi! and Bitumen 
conveniences, assure greatest investment return. Write for catalog. Zeuk-Gar esters ¢ Dietiilation Beulement © ON end 
Gas-Fired Conversion Burners 


operating costs. 


FOR HEATING AND PROCESSING, IN SIZES FROM 15 TO SOO HP, 15 TO 250 PSI 


BOILERS STEAM OR HOT WATER 
For more data circle 577 on Post Card 
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Operate Overhead | Valves 
From the Floor with... 


islolelejlin 


_ 


Adjustabie— 


( SPROCKET. R1M 
) “1th CAain Guide 


Place your valves exoctly where they belong, 
for most efficient and economical steam dis- 
tribution. Operate them right from the floor 
— without special stairs, catwalks, or bal- 
conies, or costly detours of overhead piping 
to floor level. Low-cost Babbitt Adjustable 
Sprocket Rim with Chain Guide brings every 
overhead valve within easy reach! 


© Cuts piping costs 
© Prevents accidents 
® Saves fuel & steam 


Range of 10 adjustable sizes fits all valve 
wheels from 2 to 30 inches diameter, with 
rising or non-rising stems. Only four simple, 
quickly-assembled parts. 


Call your Industrial Distributor. He carries 
complete stocks. Or write for descriptive 


folder and prices. 


ssy-leJe)laml STEAM SPECIALTY CO. 


4 BABBITT SQUARE, NEW BEDFORD, MASSACHUSETTS 











CUT STEAM COSTS WITHS$, 


pronounced “core” 


THE COMPLETE ALKALINE CONDITIONER 
FOR ALL GRADES OF FUEL OIL 


Its triple action assures top performance from oil- 
fired furnaces and boilers, and reduces maintenance 
and cleaning expense. 

1 Effectively increases combustion. 


2 Reduces all fire-side deposits (burners to stack 
inclusive) and prevents further hard or gummy 
formations. 


3 Safely and quickly dissolves sludge; cleans storage 
tanks, lines heaters, and burner tips; prevents 
flame deflection; and gives greater luminosity. 

KOR is sufficiently powerful to do a complete job 
from the tank to the top of the stack, yet it’s gentle 
enough to use in your automobile. 
IT PAYS FOR ITSELF BY THE FUEL IT SAVES 
=™— > WRITE FOR PRICES AND FREE BULLETINS <—a 


KOR CORPORATION 


Division of Oxi Corporation 


600 WEST 9th AVENUE, GARY, INDIANA 
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Conserve 
those 
valuable 
condenser 
tubes--- 


the Wilson Way 


Usually a surface condenser tube 
fails in the first few inches of its 
length due to inlet end erosion. 
To protect against this costly de- 
terioration, it is good practice to 
paint the tube sheets as well as 
the tube ends with a protective 
coating. This low-cost cleaning 
and application kit is designed to 
do the job quickly and efficiently. 
Only three simple steps are need- 
ed: (1) Clean all the tube ends. 
(2) Thin coating and squirt it 
into tube. (3) Attach the paint 
brush to the air motor and use it 
for fast, easy spreading. 

This Wilson method insures com- 
plete removal of dirt, provides ex- 
cellent paint adherence, makes 
certain paint is spread evenly on 
the tube. The work can be done 
in a hurry . .. with any labor 
available. 

The Wilson Cleaning and Appli- 
cation Kit is but one of many 
Wilson accessories designed for 
the proper maintenance of con- 
densers and heat exchangers. For 
packed condensers, there are pack- 
ing tools, packing removal count- 
erbores and ferrule wrenches. Wil- 
son also makes a wide range line 
of tube cutters, tube expanders, 
flaring and belling tools, tube 
pullers, etc. Tw 822 





WILSON 
CiSANING AND 
APPLICATION 


Representatives in all principal cities 


THOMAS C. WILSON, 


INC. 


21-11 44th AVE., LONG ISLAND CITY 1, N.Y. 
Cable address: ‘‘Tubeclean,"’ New York 


> oo san 
* ie 

) 
i 


KIT 


TUBE CLEANERS e TUBE EXPANDERS 


For more data circle 580 on Post Card 











-.. it takes only 


minutes to open a 


Lontinental Boiler 


for cleaning or inspection 





Sizes from 20 te 500 hp, high or low pressure 


With a Continental you'll hold boiler 
down-time to a minimum because the 
clean-out-and-inspection-doors at 
both ends are hinged and can be 
handled easi/y by one man. 


But that’s on!» one of the construc- 
tion features. .lere are others: 


ADVANCED TWO PASS DESIGN — 
eliminates baffles that may break 
during operation, causing gases to 
by-pass and destroy efficiency. With 
the Continental, 809% efficiency is 
guaranteed. 


LONG SERVICE LiFE— The use of forced 
draft and the elimination of baffles 
results in uniform distribution of heat 
through all tubes. This insures long 
life because all tubes do equal work. 


MAXIMUM HEAT TRANSFER — Fuel is not 
burned in a refractory-lined furnace 
but is fired directly into the firing 
tube which is surrounded by water. 


This assures maximum heat transfer, 
complete combustion, a high CO2 
and a low stack temperature. 


BURNERS — OIL AND GAS— Continental's 
exclusive firing method saves fuel. The 
oil burner uses a pressure atomizing 
type nozzle which is easy to service— 
no cups or moving parts to wear out. 
The gas burner—rather than pre- 
mixing—mixes the fuel and air at the 
point of ignition, thus producing a 
uniform, highly radiant flame. 


Continental Boilers are shipped tested 
and ready to operate. No special 
stack, foundations or connections 
required. 


Find out how low Continental is in 
initial and operating cost: Write for 
Catalog 102. 

CONTINENTAL is sold, installed and 
serviced by competent distributors 
throughout the U. S. 





BOILER ENGINEERING 


AND SUPPLY COMPANY, 


INC. 


3 Manavon Street * Phoenixville, Pa. 
40 Years of Boiler Manufacturing 
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213 Pneumatic Valve Operator — 
This 8-pp bulletin explains operating prin- 
ciples and cubtendion features of the 
Rotomotor positioning operator for throt- 
tling canniel service. Tells how this heavy 
duty, all-pneumatic operator is designed 
to combine safety and economy of air 
operation with the power of a gear driven 
screw stem. Conoflow Corp. 


214 Electronic Feedwater Control 
— Three systems for the electronic regu- 
lation of boiler feedwater are explained 
briefly and diagrammed in Bulletin 52- 
1073-221. They include a single-element, 
two-element, and three-element system. 
Applications for each type are told, and 
descriptions of the flow measuring, receiv- 
ing, level measuring elements, power unit 
and valve are included. The Hays Corp. 


215 instruments Control Systems 
— Twelve-pp Catalog 513 presents manu- 
facturer’s line of instruments, control sys- 
tems, regulating valves and desuperheat- 
ers. Covers draft and pressure instruments, 
boiler meters, recorders, thermometers, 
regulators, combustion controls, pump 
controls and many others. Republic Flow 
Meters Co. 


216 Boiler Control — Ten-pp Bulle- 
tin 1007 describes a completely integrated 
system for controlling combustion, feed- 
water, boiler steam temperature and boiler 
cleaning, available in a single package or 
furnished separately. Illustrated with full 
color drawing of complete control, photos 
of recorders, drive unit. Covers instrumen- 
tation with both miniature and standard 
instruments. Copes-Vulcan Div., Conti- 
nental Foundry & Machine Co. 


217 Control Centers — This 31-pp 
application booklet (B-5621) on control 
centers stresses the case for centralizing 
all controls of an entire system in one 
group of enclosures. Discusses the charac- 
teristics of control centers that make for 
flexibility of use, ease of servicing, safety. 
Three types are described, and the various 
electrical components that make up typical 
units are illustrated. A three-ste lier 
block system of planning contol enahens is 
given. Westinghouse Electric Corp. 





Postage-free cards for or- 
dering these catalogs are 
on pages 35 and 138. 
When using them, don’t 
forget to include your job 
title and company name— 
even if you want those 
catalogs to be delivered 
to your home address 











218 For Combining Control Sig- 
nals — The improved design of company’s 
Ratio Totalizer is described and pictured 
in 8-pp Bulletin 5452. This simplified ver- 
satile mechanism is a pneumatically oper- 
ated control for combining input control 
pressures and spring forces, a pepe 
an output control pressure based on addi- 
tion, subtraction, multiplication, division 
or other functions. Hagan Corp. 


219 Control Equipment — Catalog 
003, 32 pp, presents company’s equipment 
for the control of liquids and gases for 
water and sewage works, power and process 
industries. A well illustrated booklet, it 
lists many types of controllers, gages, 
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2 Drum Water Tube Boiler Type-S 2 Drum Boiler Series $1 


FOR ALL INDUSTRY... 


WICKES 


* In the oil, paper and chemical industries and in manufactur- 
STEAM GEN ERATOR S ing plants, institutions and public buildings throughout the world 
Wickes Steam Generators are in constant daily service. All types, such as those illustrated on this page, with capacities 
up to 250,000 Ibs. steam per hour and 1000 psi. Write for descriptive literature. 














“A” Type Water Tube Boiler © 3 Drum Low Head Water Tube Boiler Wickes 2 





[7 4-4 
oon LBL Chores 
/ 


s- ai 3 Drum “3” Type 
af ae ls Water Tube Boiler Type “A” “Packaged” Steam Generator 








THE WICKES BOILER COMPANY e¢ pivision oF THE WICKES CORPORATION, SAGINAW, MICHIGAN 


RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: Atlanta * Boston * Buffalo * Chicago * Cincinnati * Cleveland * Denver * Greensboro, N.C. 
* Houston * Indianapolis * Los Angeles * Memphis * Milwavkee * New York City * Pittsburgh * Portlend, Ore. * Saginaw * San Francisco * 
Springfield, Ili. * Tampa, Fla. * Tulsa * Washington, D.C. 
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THE OUTSTANDING NAME 
IN OIL CONDITIONING... 





eoefor power generating equipment! 


This Bowser turbine oil conditioning system keeps oil “bone 
dry” and crystal-clear... the best “stay-on-the-job” insurance 
a turbine bearing can have. Costly bearing failures are avoided 
and less stand-by equipment is required with Bowser oil con- 
ditioners. Turbine oil lasts for years, too! That's why Bowser 
oil conditioners are on the job in a majority of power plants. 


eeefor 
insulating 


oils! 

The Bowser Hydro-Voli- 

fier is a conditioning unit 

for transformer, circuit 

breaker and switch oils. 

It restores oil dielectric to 

35 k.v. in a single pass 

while the equipment re- 

mains energized . . . no service interruptions with Bowser oil 
conditioning! 


may we send you 
complete data? 


BOWSER, INC., 1351 CREIGHTON AVE., FORT WAYNE 2, IND. 


@ Kansas City @ 


@ Canadian Plant and Sales, Hamilton 
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manometers, valves, venturi tubes. De 
scriptions of the units, their operating 
characteristics, construction details, mount- 
ings, specifications and other data in 
cluded. Simplex Valve & Meter Co. 


220 Metering and Control Equip- 
ment — Sixteen-pp Bulletin 18 is a com 
prehensive catalog offering information on 
COMM pany 's meters, control equipment ane 
engineering services. It is written for en- 
gineers in power plants, public utilities 
and process pl ints. Fifteen measured vari- 
ables common to power! and process opera- 
tions form the index for selecting appropri- 
ate metering and control equipment. Basic 
specifications, and detailed literature ref- 
erences included, Bailey Meter Co 


PUMPS, PUMPING 


221 Rotary Pump Service Manual 
— The installation, operation and main- 
tenance of rotary pumps are covered in 
12-pp Service Manual 100-2. Subjects 
discussed include installing of foundation 
bolts, alignment, supporting vertical 
pumps, grouting, piping, suction lines, hot 
liquid pumps, rotation, packing, disman- 
tling, reassembly, starting, operation and 
standing idle. Warren Steam Pump Co. 


222 Condensed Pump Data — 
Form 4383-J covers more than 20 types 
of general service pumps, rotary pumps, 
sump and drainage pumps, condensate 
units, self-priming units, stainless steel 
pumps and high pressure pumps. In easy- 
to-find tabular form, each model is pic- 
tured along with its characteristics, appli- 
cations, features and references to specific 
literature providing further information 
Goulds Pumps, Inc. 


223 Controlled Volume Pumps — 
Bulletin 351, 16 pp, describes company’s 
air-powered controlled volume pumps, 
designed to pump practically any liquid 
in measured volumes accurate to within a 
fraction of 1 per cent. Pumps are recipro- 
cating, positive displacement plunger 
types. Cross-sectionals show design and 
operating details. Controls and typical 
automatic feed systems are discussed 


Milton Roy Co. 
224 Boiler Feed Pump — A barrel- 


type boiler feed pump for high pressure, 
high temperature service and designed to 
go on the line quickly without preliminary 
warm-up, is the subject of 12-pp Bulletin 
1525. Fully illustrated text explains auto- 
matic operation of hydraulic thrust bal- 
ance incorporated in this pump. De Laval 
Steam Turbine Co 


225 = tor Controlled Volume Pump- 
ing — Bulletin 300, 24 pp, describes Pul- 
safeeder piston-diaphragm pumps, stress- 
ing their no-stuffing box feature and not- 
ing that although basically a pump, this 
unit can do the work of a feeder, meter, 
instrument, filling machine, proportioner 
and sampler. Process Equipment Div 
Lapp Insulator Co., Ine. 


226 Boiler Feed Pumps — Bulletin 
109, 16 pp, illustrated in color, describes 
centrifugal pumps for boiler feed service. 
Pictures construction and major parts, 
floating seal incorporated. Capacity data 
and vapor pressure tables included. Pacific 
Pumps, Ine. 


227 Pumps for Fly Ash — Illus- 
trated Bulletin F-K-16 describes Fuller- 
Kinyon pumps for conveying dry fly ash 
Discusses and illustrates use of thes 
pumps in power generating stations; also 
includes drawing showing layout of a con- 
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crete produ ts plant which uses fly ash in 
the manufacture of its products Fuller Co 


PACKINGS, GASKETS, SEALS 


228 Packings and Gaskets — Cata- 
log P-100C, 32 pp, covers 95 most popu 
lar packings and gaskets In 
line, furnishing details of construction 
service recommendations and size informa- 
tion. Includes charts showing specific rec 

ommendations for a wide variety of appli 
cations. Packing Div Ravybestos-Man- 


hattan, Ine 


company 8s 


229 Seals for Bearings — Complete 
information on manufacturer’s Klozure 
oil and grease s¢ als for bearings is available 
in 100-pp Catalog 10. Fully illustrated in 
color, pictures all types of these seals, 
typical applications and lists sizes and 
part numbers. Also describes mechanical 
— seals for rotary shafts. The Gar- 


ock Packing Co. 
230 Packings for the Power Plant 
— Designed as a quick-reference aid, one 
feature of this compact 6-pp guide is a 
flow rudimentary industrial 
power plant with each unit keyed to the 
proper packings and gaskets Illustrated 
Includes construction information, sizes 
Johns-Manville 


231 Long Wearing Piston Packing 

Form 4502, 8 pp, presents composition 
cups for packing pistons of air and hy- 
draulic cylinders and reciprocating pumps 
engines ring information covers properties 
textures, temperature and pressure data 
sizes. Darling Valve & Mfg. Co 


sheet of a 


BOILERS, GENERATORS 


232 Improved Steam Generator 
Bulletin 2000, 28 pp, explains advance de 
sign features that distinguish this manu- 
facturer’s generator from other unit steam 
generators. Describes and illustrates e1 
gineering differences of component fea 
tures Also shows how these compone nts 
are constructed, assembled and tested 
Another section gives data, and dimen- 
sions and standard and accessory equip 
ment for the units which range from 20 to 
6000 hp, for pressures to 250 psi. Preferred 
Utilities Mfg. Corp. 


233 Shop-Assembled Boiler — Six 
teen-pp Bulletin G-76, completely de- 
scribes and illustrates company’s Type 
FM water-tube integral-furnace boiler 
made in standard sizes from 2900 to 28,000 
lb of steam per hr, pressure to 250 psi 
Savings in erection, installation and mov 
ing costs are stressed Capacities, dimen- 
sions and weights given. The Babcock & 
Wilcox Co 


234 Re-circulation Steam Genera- 
tor — Here's a 6-pp folder on a controlled 
re-circulation steam generator, describing 
its development and uses, such as applica 
tions where steam is required in remote 
locations, where demands are intermittent 
or where load fluctuates. Combustion 
engineering, Inc. 


235 Steam Boilers Form SG 128 
749 is a 12 pp catalog illustrated with pho 
tos of steam boilers for processing and 
heating, ranging from 15 to 500 hp and 15 
to 200 psi Includes diagrammati 
section of tour-pass design characteristic 
of company’s boilers. Cleaver-Brooks Co 


cToss- 


236 Steam Generators — Twenty) 
pp Bulletin 5B43, 20 Ppp, describes com 
pany ’s VL factory assembled generators 


GOULDS 


CENTRIFUGAL PUMPS 


MORITONMTALLY SPLIT Case 


SINGLE STAGE DOVELE SUCTION 


NeWS for a man who's 
looking for a pump that 
will give years of service! 


For fifty years we've been learning 
from our industrial customers what 
they want in centrifugal pumps. 

We've come as close as modern 
design and materials allow to put- 
ting what you've taught us into our 
new Fig. 3405 pump. 

The quality of materials and ex- 
tras of design that you have been 
able to get only by paying extra are 
standard on this pump: stuffing box 
bushings, bearing housings sealed 
against moisture and dirt, stainless 
Teflon 


just to mention a few. 


steel impeller hey s, water 
seal rings 
The Fig. 3405 carries interchange- 


ability of parts far beyond anything 


Just fillin the coupon to get 
a copy of the bulletin, pin it 
to your letterhead and mail 
ittous at your convenience, 


Qulds- 


we've been able to do before. Only 
three shaft and impeller assemblies 
provide for 19 pump sizes, or 38 
pump combinations, counting right- 
and left-hand rotation. 

This can mean real spare parts 
inventory savings for any plant that 
uses many pumps. [t also means 
easy-to-make field changes to meet 
new requirements, 

You'll find a lot 


that we can’t tell you about here in 


to interest you 
the 12-page illustrated bulletin on 
our new Fig. 3405 pump. We think 
you ll agree that here's a pump with 
everything for long, satisfactory 


service. 


GOULDS PUMPS, INC. 

Dept. PE, Seneca Falls, N.Y. 

Please send me Bulletin No. 721.6 de- 
scribing the new Fig. 3405 centrifugal 
pump. 


Name 
( ompany 
Address 


City 
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When You Think of 


CORROSION PROTECTION 
for your STEAM SYSTEM 














HEATING 








ee 








DIN 
CONDENSATE —> 








- 


The CORAVOL ZONE-—indicated by the shaded area in the diagram—incivdes every port of a 
steam system not accessible to boiler feed water treatment. it includes the boiler above the 
water line, steam lines, condensate return lines, radiators, valves, traps and ipment. This 
tone can now be reached and protected against rust and corrosive action—by CORAVOL. 





CORAVOL |S PART OF 
A COMPLETE TECHNICAL 
SERVICE which provides 
special chemical formulas 
for . . . boiler feed water 
. . . foam prevention .. . 
hot water supply . . . re- 
frigerating brine . . . cool- 
ing and condenser water 
rapid scale removal 
. coagulation . . . algae 
control . . . fuel oil supply 
. soot removal. 


CORAVOL circulating throughout your 
steam system protects it from corrosive 
attack. CORAVOL saves costly pipe repairs 
and replacements—maintenance labor— 
hours and days of shutdown loss. CORA- 
VOL cleans out clogging rust deposits, im- 
proving heat transfer, restoring original 
capacity of lines and efficiency of valves 
and traps. 


CORAVOL, the original* amine process, 
has the flexibility that lets it conform to each 
individual need. The CORAVOL you will 
use is formulated to do the best protective 
job under your own plant conditions. 


*The use of CORAVOL in steam systems is covered by 
U. S. Patent No, 2053024. The Western Chemical Co., 
owner of this patent, grants licenses under which volatile 
AMINES purchased from other sources may be used in 
steam systems upon payment of royalty to Western 
Chemical Co. 





WESTERN 
CHEMICAL 
COMPANY 


717 Washington Street 
Kensas City 6, Missouri 





MAIL COUPON TODAY for 
Complete Data about the CORAVOL Process 


Western Chemical Company, 
717 Washington Street, 
Kansas City 6, Missouri 


Send me full information about CORAVOL. 





NAME — _— 
FIRM — 


ADDRESS 
CHV... . ———— 


\ 


Senémanenenenanesaneneaneanenas 





OO) 
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combining 2-drum  water-tube _ boiler, 
integral water cooled furnace, brick work, 
insulation and steel casing. A large cuta- 
way illustration shows design details, and 
gas travel. Use of generator with various 
fuels and firing arrangemeits is covered 
Erie City Lron Works 


237 Scotch Marine Boilers — bul- 
letin 236 illustrates and describes a Scotch 
type of boiler on skids suggested for a 
wide range of applications. This boiler can 
be hand- or stoker-fired with coal or can 
use oil, gas or wood as fuel. Gives con- 
struction details, stresses versatility, other 
advantages. Includes test data and speci- 
fications. The James Leffel & Co. 


238 Oil or Gas Fired Automatic 
Boilers — Boiler, burner, controls and 
safety features of 10 to 500 hp oil or gus 
fired automatic boilers are described in 
this bulletin. Firing rates, dimensions and 
capacities are given for all models along 
with installation photos of some models 
Boiler Engineering & Supply Co. 


FUEL OILS, LUBRICANTS 


239 Air Compressor Lubrication 
Manual — Valuable information on air 
compressor maintenance 1s contained in 
this 40-pp book. Subjects treated include 
compressed air, compressors and related 
equipment, lubricating systems, compres- 
sor Oils and applications, lubrication re 
quirements, operating hints, oil require- 
ments, storage and care of compressor oils, 
also safety precautions. Cities Service 
Petroleum, Inc. 


240 Diesels, Their Fuels and Lu- 
bricants — This 46-pp book gives practi- 
cal information on diesel engines, covering 
their history and economics as well as de- 
sign characteristics and operating princi- 
ples. Classification of diesels according to 
speed is covered. Sinclair Refining Co 





ih Aer 
121 122 123 1 
6 127 (128)129 


It’s easy to get these free 
catalogs—just circle item 
numbers of those wanted 
on post card on page 138 











241 Versatile Industrial Oil — De- 
scribed in 20-pp Form AD 4078 is an all- 
purpose oil offering protection for a wide 
range of industrial equipment, and avail- 
able in 15 viscosity grades. Discusses six 
major characteristics of the oil; explains 
and pictures its use in hydraulic systems, 
speed reducers, air compressors, electric 
motors, hydraulic turbines, bearing sys- 
tems, etc. A chart shows grades available 
their uses and physical properties. Stand- 
ard Oil Co. (Ind. 


242 Turbine Lubrication — The 
special problems of turbine lubrication are 
discussed in 8-pp Bulletin TU-1. Tells how 
purifiers keep power units in service; dis- 
cusses inhibited and uninhibited oils, com- 
pany’s process for reducing sludge forma- 
tion within lubrication system. Illustrated 
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with diagrams of typical installations, pho- 
tos of purifiers. DeLaval Separator Co. 


243 Turbine Oil Conditioning — 
Bulletin 832-P, 12 pp, offers a detailed 
explanation of the reasons for turbine oil 
conditioning, the way in which company’s 
dry type conditioning equipment nullifies 
or prevents factors which promote de- 


terioration of oil s0wser Ine 


COAL, ASH HANDLING 
244 Where Refuse Is Fuel — Pre- 


sented in 24-pp Bulletin are installations 
of company’s stokers with medium-size 
ind larger units burning refuse fuels, 
separately or in combination with coal. 
Lists many of the refuse fuels handled suc- 
cessfully by this type ol spreader stoker 
Detroit Stoker Co. 


245 Economic Coal Storage — How 
tractors establish safe, orderly coal han- 
dling is told in this 8-pp booklet. Stresses 
flexibility, low operating costs Also shows 
how tractors speed storage reclamation 
ind how a_ tractor-s¢ raper combination 
offers plus benefits. Illustrated with action 
photos; picture several models. Tractor 
Div., Allis-Chalmers Mfg. Co 


246 Spreader Stoker Data — This 
is a file of three illustrated bulletins on 
spreader stokers. The first discusses seven 
reasons for selecting these stokers and de- 
scribes their design, construction and 
operation; the second, dumping grates, the 
third, installations. Riley Stoker Corp. 


247 Spreader Stoker Selection - 

Fourteen pp Form F-520-A10M_ is in- 
tended to he Ip those Choosing i spreader 
stoker to get the most for their investment 
ind it points out many factors to be con- 
sidered. American Engineering Co 


248 Shredder Ring Crusher — A 
crusher for coal and similar materials 
which features rolling shredder rings is 
described in this 8-pp bulletin. Gives de- 
tails on a survey of 29 mines and power 
plants in which this type crusher is in- 
stalled. Informative tables giving speed, 
capacity, horsepower, weight and dimen 
sions of crushers, as well as cost data are 
included. American Pulverizer Co 


249 Automatic Coal Scale — Six- 
teen-pp Bulletin 0352 describes an auto- 
matic coal scale for weighing coal as it is 
fed to boilers, enabling a power engineer 
to maintain a constant check on boiler 
efficiency. Book gives construction and 
operating details on the belt feeder, weigh 
hopper, scale housing, operating levers and 
accessories. Photos and line drawings show 
scale features. Richardson Scale Co. 


250 why Liquid Diffusion — What 
liquid diffusion can do for power plants is 
explained in Form B, which tells how 
liquid diffusion compounds work and 
gives four practical applications. These in- 
clude dust control in coal handling, fly-ash 
control, coal storage pile treatment and 
boiler cleaning. Johnson-March. 


GAS AND OIL BURNERS 


251 Gas Burners — Illustrated Bul- 
letin 410-8, 16 pp, furnishes descriptive 
and technical data on company’s gas burn- 
ers and combination gas and oil burners, 
giving design details and explaining opera- 
tion of each. Coppus Engineering Corp 


252 oii Burning Equipment — 
Bulletin O-B 37 contains 16 pp of technical 


there /Sa difference-¥ 





PREFERRED UNIT STEAM GENERATOR 


¥F Voluvalve Fuel Regulator... 
another 25 year built in Pre- 
ferred “Quality Feature” that 
means accurate, efficient 
combustion. 


when you're burning 
BUNKER CC" 


Preferred’s Unit Steam Generator handles any and all 
the variations of Bunker “‘C” and No. 6 oil that are 
coming through these days from catalytic cracking ... and 
they do it better and more efficiently than any other unit 
steam generator on the market because— 











‘No other unit has Preferred’s “Voluvalve” Fuel Regu- 
lator! In conjunction with a constant displacement pump 
the “Voluvalve” — through positive, reciprocal propor- 
tionate gearing—supplies an exact and accurately metered 
amount of oil to atomizer or fuel feed system. 


* No other unit has Preferred’s High-Speed Atomization 
—taking the metered fuel, Preferred’s rotary cup speeds 
at 4600 RPM and easily atomizes the most viscous oil to 
a fine spray. Higher air velocities provide for greater col- 
lision effect and better atomization and allow complete 
control of spray angulation for carbon-free operation. 


Write or call for complete details of ‘quality features” 
described in Bulletin 2000. 


PREFERRED UTILITIES MFG. CORP. 


1860 BROADWAY - NEW YORK 23, N.Y. 202 
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IF YOU WANT QUICK, ACCURATE READINGS 
WITH SAFETY 

Don’t overlook the advantages of 

REED TACHOMETERS for hand or permanent mounting. 


Vo contact with moving parts is required. Just touch the instru- 
ment to the chassis, frame or housing of the machine or motor 


and read the rpm directly. 

There are no moving parts, 
hence no lubrication or main- 
tenance 1s required, Accurate 
to '6 of 1%, they will operate 
continuously for vears without 
any appreciable change. 
Instruments with limited 
ranges available for as little 
as $27. Practically any desired 
range within 900 and 100,000 
rpm can be supplied. 


Write for BULLETIN 31P8- PE. 


JAMES G. 


ELECTRICAL TESTING 
INSTRUMENTS 
cos 
SPEED MEASURING 
INSTRUMENTS 
e 
LABORATORY & SCIENTIFIC 
EQUIPMENT 


The reed 
tells the 


speed 


... and this little booklet 
tells the story of resonant 
reeds. It’s an interesting 
and practical presentation 
of the phenomenon of 
resonance as applied to 
the measurement of speed 
through the use of a set of 
tuned steel reeds mounted 
in a case with a scale cali- 


brated in rpm. 


FRAHM® RESONANT 
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1 James G. Biddle Co. 0-927 
1316 Arch St.. Phila. a Pa. 


Gentlemen 


Please Bulletin 31P8 PE. 


send me 
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information on company’s oil and gas 
burning equipment, steam atomizing 
burners, mechanical atomizing burners 
interchangeable burners, telling best ap- 
plications, including capacity data. Also 
shows fuel oil pumping, heating systems 
The Engineer Co. 


253 Steam Atomizing Oil Burners 
— Sixteen-pp illustrated Bulletin 21 de- 
scribes steam atomizing oil burners and 
iuxiliary equipment for use with heavy oil 
or tar in boilers, stills, dryers and other 
furnaces, where steam or compressed ai 
is available for atomizing the oil. Nationa! 
Airoi! Burner Co., Ine. 


TUBING AND ACCESSORIES 
254 Condenser Tubes — Excellent 


information on condenser tubes and their 
service life is given in this 40-pp illus- 
trated booklet. Subjects discussed include 
corrosion of condenser and heat exchanger 
tubes, corrosion resistance and control, the 
selection of tube materials, and the compo- 
sition and physical properties of com- 
pany’s alloys. Details on proper installa- 
tion are presented, as are specifications, 
conversion tables, weights of tubes and 
alloys. Scovill Mfg. Co. 

255 Life Extension for Condenser 
Tubes — This 32-pp extensively  illus- 
trated booklet reports on research into 
the causes of corrosion and means of com- 
bating them, as well as the choice of con- 
denser tube materials. Points out that 
Admiralty metal, long a standard for 
power plant condenser tubes, works satis- 
factorily in most installations, but other 
alloys may be necessary in some circum- 
stances. Revere Copper and Brass, Inc. 


256 Nickel Pipe and Tubes — Bul- 
letin T-17 is a 27-pp technical bulletin on 
the fabrication and design of nickel and 
high nickel alloy pipe and tubing, illus- 
trated throughout by drawings and pho- 
tos. Presents tables on mechanical and 
physical properties, ASME code require- 
ments, recommended welding suecndianes. 
The International Nickel Co., Inc. 


257 Double-Walled Tubing — Tech- 
nical Bulletin 1950, 12 pp, presents tubing 
designed for conditions where single- 
walled tube can’t withstand simultaneous 
attack from two types of corrosive media. 
Describes and illustrates construction, 
illustrating possible metal combinations. 
Explains tubing’s use in ammonia refrig- 
eration, boilers, steam generators. Dis- 
cusses heat transfer properties, high 
temperature use. Bridgeport Brass Co. 


258 Tube Cleaners — Catalog 76-A 
yrovides 48-pp of information on manu- 
mca A line of tube cleaners. Following 
equipment selection and operating hints, 
this practical catalog describes and pic- 
tures cutter heads and drill heads, brushes, 
and motors, giving sizes, application in- 
formation. Electrically driven equipment, 
air valves, hose, lubricators presented. 
Thomas C. Wilson, Ine. 


259 Rotary Tube Cleaners — Bulle- 
tin R-105 presents air and water driven 
rotary tube cleaners and cleaner accesso- 
ries. Illustrates several models and heads 
discussing special features. Roto Div., 
Elliott Co. 


260 To Avoid Tube Corrosion — 
Bulletin TR-514 is an 8-pp illustrated 
article discussing corrosion as a major 
factor in shortening the life of boiler tubes 
Indicates that, in low pressure boilers, cor- 
rosion is the largest single cause for re- 
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DISTRIBUTOR 


It’s astonishing how much there is to 
selecting the right gaskets for even a 
modest range of services and service 
conditions. That doesn’t mean that to 
get maximum efficiency and economy 
from your various seals you have to 


become an expert yourself. Fortunate- 


ly for this time of accelerated activity 


and pressing responsibilities, you can 
solve this problem once and for all by 
making a simple telephone call to your 
BELMONT gasket distributor. He has 
the knowledge and the precise mate- 
rials to assure you of reduced mainte- 
nance and uninterrupted production 
wherever joint and surface sealing is 


critical. 


Ask a BELMONT distributor . . . he 


knows! 


Or, write on 
your company 
letterhead for 
catalog 


for Steam ° 


Acids + Alkalies - Ammonia 


PACKING AND RUBBER CO. 


Butler and Sepviva Streets 
Philadelphia 37, Pennsylvania 
<a 


Rings + Spirals + Coils - Reels 
Spools + Sheets + Gaskets 
There's a Belmont Packing for every service 
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Water - Oil + Gas + Air 


placement of tubes. Points out types and 
causes of corrosion and gives general rules 
to follow to get maximum service life from 
boiler tubing. Tubular Products Div., The 
Babcock & Wilcox Co. 


HEAT EXCHANGING, COOLING 
261 Heat Exchangers — The advan- 


tages of film-ty pe heat exchangers in 
the solution of cooling water problems, 
even when dirty water must be used, are 
stressed in Bulletin HE-7, 8 pp. Explains 
and illustrates design details. Discusses 
use of these heat exchangers in power 
plants, chemical plants, and in a compres- 
sion plant. Henry Vogt Machine Co. 


262 Finned Tube Heat Exchanger 
— Bulletin 1400, 20 pp, fully describes 
the company’s G-R Twin G-Fin Section 
heat exchanger. The unit has wide applica- 
tion for heating and cooling liquids and 
gases, and for condensing vapors, accord- 
ing to the company. Suitable as_ boiler 
feedwater preheaters, fuel oil heaters, et 
features of design and construction are 
given. Griscom-Russell Co 


263 Heat 


Industries — 


Exchanger for Process 
Bulletin HF-101, 8) pp 
deseribes the Holo-I ligt it Processor. Tells 
how this heat exchanger affords control of 
the flow of material as to duration of 
treatment, and control of the quantity and 
temperature = ol heat exchange agent 
Western Precipitation Corp 


264 Air-Cooled Heat Exchangers 
— Technical Bulletin R-53-DC1 is a 6-pp 
illustrated article on the economics of the 
air-cooled heat exchanger for process cool- 
Ing. Discusses air-cooled exchangers and 
their selection, gives design details that 
iffect cost and evaluates operating costs 
The Marley Co. 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


265 Safety Valve Engineering Data 
— How company’s safety valve works 
and its operating advantages are explained 
in Bulletin 707. Includes dimensions on 
valve types, and also tables on superheat 
correction factor. Manning, Maxwell & 
Moore. Inc. 


266 For Quick Valve Selection — 
Here’s a 20-pp catalog digest providing 
ordering and application iaformation on 
gate, globe, angle and check valves in 
bronze, iron, cast and forged steel con- 
struction, also valve accessories and parts. 
Illustrated and thumb indexed, includes 
ressure-temperature chart. The Ohio 
njector Co. 


267 Valve Specialties — Included in 
90-pp Catalog A-50 is ordering and en- 
gineering information on automatic pres- 
sure flow and liquid level controls for 
steam, air, gas, water, oil, other fluids. Sec- 
tions are devoted to pressure regulators, 
altitude valve, pump governors and strain- 
ers; lever, float and motor operated valves; 
pilot valves; back pressure, relief and non- 
return valves, steam trap and air vent; 
liquid level controllers; solenoid valves 
Davis Regulator Co. 


268 Check Valves — Twenty-pp Cat- 
alog 30 presents company’s line of tilt- 
ing-disec check valves made in iron, bronze 
and steel for working pressures ‘to 3000 
psi. Explains operating principle of tilting 
disc construction, discusses closing without 
slam, reduced loss of head, other advan- 
tages. Includes construction details, sizes. 
The Chapman Valve Mfg. Co. 











emorved fro one 


lters at BI "Nel 


increased 
condensate in 


with SORBO-CEL* 


When B. F. Nelson Mfg. Co. added 
new 425-psi boilers, oil in condensate 
was an expensive problem . . . until 
they switched to Sorbo-Cel filtration. 

Average oil concentration in old 
boilers was 65 ppm. Concentration in 
condensate receivers ran 33.4 ppm, 
mostly emulsified. About 50°7 of bo:ler 
feed was condensate. Problem: to keep 
oil out of new boilers. By comparing 
methods, they found that filtration 
with Sorbo-Cel...a specially processed 
diatomite filter aid... did the best job. 

Sorbo-Cel slurry is fed into conden- 
sate to attract oil and hold it until it 
reaches filters. Sorbo-Cel collects on 
plates and builds up a highly porous 
cake. Operation is continuous until 
there is no more room for cake between 
plates — usually 70 hours. 

Today, 85° of boiler feed is con- 
densate. Labor-and-material costs are 
only 1.7 cents every 1000 Ibs. Since B. 
F. Nelson produces two million pounds 
of steam a day, savings from reclaim- 
ing such a high percentage of conden- 
sate can readily be imagined 

For further information 
about Sorbo-Cel filtration 
mail the coupon below. 


Johns-Manville 


SORBO-CEL 


ohns-Manville 
ox 60, New York 16, N. Y. 


Please send me free bulletin giving 
advantages of Sorbo-Cel filtration. 


Name 





Company 
Address 
City 
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How B. F. Nelson Mfg. Co. 


boiler feed 70% 











Two heaters and two pumps—one steam, one electric 
driven—in one set with these six features: 


1. Completely automatic opera- 
tion with temperature and pres- 
sure regulation. 

2. All essential equipment —in- 
cluding safety valves as needed 
—in One Compact unit. 

3. Individually designed to meet 
the specific needs of the power 
plant. 

4. All parts visible and access- 


THE ENGINE 


75 WEST STREET, 


IN CANADA: ROCK UTILITIES LTD. 


ible for easy operation, mainte- 
nance and repair. 

5. Pumps run at moderate speed. 
Heaters designed to give the cor- 
rect viscosity and velocity with- 
out fouling. 

6. Cleaner boiler room .. . all 
overflows connected to a com- 
mon outlet, flanged drip pan for 
pumps catches oil drip. 


#c490 


ER COMPANY 


NEW YORK 6, N.Y. 


80 JEAN TALON ST. W., MONTREAL, P. Q. 
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@ Longer Life 


HEAT 


-SAVING EFFICIENCY 


@ Custom Molded Precision Pipe Fit 
@ Attractive, Smooth Finish 


Now available in pipe covering and block insulation, Mundet 85% 


269 General Service Valves — Bul- 
letin E-160, 16 pp, describes and illus- 
trates design and construction of com- 
pany’s quick-operating valves, explaining 
their application to blow-off service and 
on chemical process, soot blowers, water 
column blow-down, and other types of 
pipe line. Everlasting Valve Co. 


270 Cast Steel Valves — This 56-pp 
catalog on cast steel valves includes in- 
formation on globe, angle and check valves 
in 300, 600, 900 and 1500 |b pressure 
classes. Parabolic disc valves for cod or 
motor control of volume are also described. 
In addition to standard information on 
construction features, dimensions and 
weights, the booklet contains complete 
data on material specifications, prepura- 
tion of welding ends, flange facings, and 
ratings. edward Valves, Inc. 


271 Gate Valves— Literature is 
available on cast steel outside-stem-and- 
yoke gate valves; also on bronze, iron, 
steel and corrosion-resisting valves in a 
variety of types. The Wm. Powell Co. 


272 To Get at Those Valves — This 
little folder describes a sprocket rim with 
chain guide. The rim adjusts to fit all 
valve wheels. Babbitt Steam Specialty Co 


273 For Precise Control — Fifty-pp 
Catalog 17 covers manufacturer’s line of 
disc valves and accessories, providing full 
selection and ordering data, materials of 
construction, sizes. Describes manual and 
automatic controls for these valves which 
it is noted, available in any metal 
which can be cast or welded. Minimum 
pressure drop, quick closure, simplicity 
and other advantages of the valves 
discussed R.S Products Corp 


are 
are 


274 Solving Steam Trap Problems 
— This 36-pp catalog on steam traps con- 
tains specifications and capacities on steam 
traps, float traps, air release valves and 
pipe line strainers. Tells how to calculate 
condensation loads and select traps for all 
classes of equipment, including unit heat- 
ers, jacketed kettles, autoclaves, sub- 
merged surfaces, steam mains and header 
drips. Gives pointers on how to install and 
service traps. The V. D. Anderson Co. 





The postage-free cards 
on pages 35 and 138 
may also be used to ask 
for information on adver- 
tised products. Just circle 


Magnesia permits new heat-saving efficiency. Precision manufacturing on 
the latest type of automatic equipment insures uniform standards, Extra 
durability is built into the insulation. It does not “powder”, settle or disinte- 
grate. It is unaffected by either steam or water leakage. It maintains an 
attractive, smooth finish. Precision pipe fit is assured, with no spaces left for 
the escape of heat. You benefit from the most 
modern manufacturing facilities for the pro- 
duction of heat insulation. Write for specifi- 
cation information and recommendations. 
Mundet Cork Corporation, Insulation Division, 
7115 Tonnelle Avenue, North Bergen, N. J. 


-MUNDET 
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275 Steam Trap Book — Catalog J, 
44 pp, serves as a manual of trapping prac- 
tice. Includes a catalog section giving phys- 
ical data and prices on cast semi-stee] and 
forged stee] inverted bucket steam traps, 
compound steam traps and ball float air 
and air relief traps; a handbook section 
explaining how to calculate condensate 
loads and select traps for all classes of 
equipment; a maintenance section explain- 
ing trap installation, trouble-shooting and 
repair. Armstrong Machine Works. 


276 Steam Trap Reference Manual 
— Bulletin T-1740, 24 pp, tells why and 
where steam traps should be used; explains 
desirable trap features. Advantages of 
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company’s impulse steam traps are de- 
scribed, their operation illustrated. How 
to figure trap sizes and how to size con- 
densate return lines are told and capacity 
and pipe dimension charts and thermody- 
namic properties of saturated steara in- 
cluded. Yarnall-Waring Co. 


277 Steam, Air and Gasoline Traps 
— Illustrated Catalog 751, 32 pp, provides 
capacity tables, installation diagrams and 
a section con _aining data, charts and for- 
mulas for determining proper size trap for 
specific applications. Covers thermostatic 
steam traps for pressures to 225 lb, expan- 
sion steam traps, weight-operated traps 
for steam, air and gasoline, also piston- 
operated traps. W. H. Nicholson & Co. 


278 Piping Pointers — This is com- 

pany’s highly popular 36-pp manual 

covering fundamentals of sound piping 

practices. Discusses various types of valve a 

designs and how each should be used. d d 
Pictures and names more than 80 fittings ® me ium sizZe 
and contains illustrated how to-do-it fea- 


tures. Includes 8-pp valve selection guide. boiler plants 


Crane Co. 


279 Unionsand Fittings — Twelve- Reliability... Durability ee 


pp Catalog 50 covers manufacturer’s line 
of unions of all types, elbows, tees and Resistance to Corrosion-Erosion 


fittings. It describes and illustrates special to insure , 


features. Dart Union Co. 
' Dependable Performance and the 


280 Handbook on Fittings, Flanges Highest Factor of Availability 
— Catalog wf-1950, 68 pp, offers working 

information on seamless carbon. steel at All Times 

welding fittings and forged steel flanges. 
Includes dimensional tolerances, thread 


standards and threading practice; service 
pressure ratings, physical and chemical ms 
requirements. Grinnell Co., Ine. THE Cl 1c 
281 Forged Fittings — Literature is 

available on screw-end and socket-weld MULTI STAGE TYPE JBF 


fittings. Stresses economy and other ad- 


eeevre 





vantages of these fittings, lists steels avail- Capacities To — 1000 GPM 
ible. Watson-Stillman ‘ 


Discharge Pressures To — 1000 psi 


REFRACTORIES, INSULATION Electric Motor Drive To 3600 RPM 


282 Refractory Cements — Sixteen- Steam Turbine Drive To 5000 RPM 
pp Form 863, presenting a line of refrac- 
tory cements, discusses the three basic 
materials used in them, provides a detailed 
selection guide and illustrated discussion 
on methods of preparation and _installa- 
tion. Also defines terminology. Norton Co 


283 Heat Insulation Data — This is LP. 

a 12-pp illustrated engineering and speci- 

fication manual describing applications THE OCl 1C 
for 85 per cent Magnesia heat insulation 

Provides data on heat savings per pipe SINGLE STAGE-UNITIZED 
thickness, for heat ranges to 600 F. In- 

cludes charts for determining thickness STEAM TURBOPUMP 
standards for pipe covering, with tables for 
heat calculations. Mundet Cork Corp 





Capacities To — 500 GPM 
Discharge Pressures to 1100 psi 


WATER CONDITIONING mamaria tn cosa 


284 Water Conditioning Data Book Speeds To — 10,000 RPM 
— Recently revised, this pocket-size 116- 
pp booklet presents a compilation of 77 
tables, all valuable to the power engineer 
Covers such subjects as hydraulics, im- 
purities in water, boiler feedwater make- 
up requirements, chemical conversions 
and chemical reactions. Contains exellent 
reference information on many phases and 


methods of water treatment. Available 

without charge to qualified power engi- PACI Fl C 

neers. The Permutit Co. ; 

2 What’s What on Ion Ex- VAs, 2 4 ie 

changers — Here are three booklets on . oapegirogy — rayon 

ion exchangers: Nalcite HCR, a styrene Export Office: Chanin Bldg., 122 E. 42nd St., New York 
type cation exchanger; Nalcite SAR, a Offices in All Principal Cities 


strongly basic anion exchanger; and Super BF-15 
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Nalcolite, a synthetic gel type zeolite for 
cation exchange. Tables and graphs explain 
performance of these water treating resins 
under various operating conditions. Phys- 
ical characteristics, exchange capacities, 
regeneration techniques discussed. Bulle 
tin 57, 20 pp, is on Nalcite SAR; Bulletin 
58, 28 pp, Nalcite HCR; Bulletin 59, 8 pp, 
Super Nalcolite. State those wanted. Na 
tional Aluminate Corp. 


286 Modern pH and Chlorine Con- 
trol This 100-pp booklet gives details 
in color comparators and equipment in 
water testing and control of boiler and in 
dustrial water, also technical in- 
formation on meaning of pH control, 
electrometric and colorimetric methods of 
determining pH and impurities in water 
applications of water control in air condi- 
feedwater. W. A. Taylor & Co 


process 


tioning 


287 Steam System Treatment 

Chis bulletin on Coravol for prevention of 
corrosion explains theory of corrosion 
ippli ition ol organ 
systems (the Coravol 


“ents case histories of use in different types 


imines to steam 


process) and pre 


of plants and industries. Coravol is part of 
Ae ye ne bon oe al service providing Spe 
cial ¢ formulas for treatment of 
water steam 
Chemical Co 


288 Boiler Scale Formation and 
Prevention — Technical Paper 98 is a 
12-pp arti le covering the cause and pre- 
vention of boiler scale. Covers the mech 
inism of seale formation, effect of boiler 
scale, chemistry of scale formation, inter- 
nal chemical treatment and chemical cor- 
rectives. Diagrams of feeder systems, pho- 
tos and solubility charts illustrate text 
W. HL & L. D. Betz 


emical 


brine and fuel. Western 


289 Data on Zeolite Softeners — 
Publication 4520-A is a 32-pp well illus- 
trated booklet on zeolite water softening. 
Provides a glossary of terms used in the 
process, data for laying out a zeolite soft- 
ening plant, governing size of 
equipment, s¢ lection of Zeolite materials 
ind discussion of operating stages of a so- 
dium zeolite softener. Cochrane Corp 


290 


lactors 


**Cor- 
Con 


Corrosion Treatment 

rosion Protection of Steam and 
densate Return Systems” is a folder on 
amine treatment for boiler and condensate 
systems. This treatment is described as 
affording surface protection of the metal 
as well as raising pH value of condensate 


The Bird-Archer Co 
291 One-Minute Water Tests 


Rapid, simple and accurate tests for de- 
termining water hardness are described in 
sulletin 1RE5O. Procedures, reagents, and 
equipment described. Hall Labora- 
tories, Ine 


are 


292 Water Conditioning Bulletin 

~ This is an spp discussion of water and 
the chemicals de veloped for conditioning 
it to control scale and algae and inhibit 
Describes several chemicals in 
composition 


corrosion 
detail, giving properties, 
Wright Chemical Corp 


293 Boiler Water Manual — Fac- 
tual information on methods of applying 
chemicals in treatment of water for boilers 
is presented in 16-pp Standard Method 
122. Discusses pretreatment of raw water, 
application of chemical feeding to pre- 
treating operations and both constant rate 
and flow responsive feeding direct to 
boiler drum and feedwater system, con- 


‘ 


densate returns. % Proportioneers, Inc. “% 





~\ 


Another Large Firm Adopts 


‘35 NICHOLSON TRAPS AS 
TEMPERATURE CONTROLS 


Because they serve effectively as tem- 
perature controls as well as steam traps, 
$35, Nicholson 


expansion steam traps are being in- 


and cost only about 


creasingly installed in place of tempera- 
ture regulators. 
A large proc- 
essor recently 
installed these 
Nicholson units 
on outdoor 
storage tanks 
after thorough tests showed a less than 
2 F variation in outlet condensate tem- 
perature. Regulators had been costing 
them $110.00 to $200.00, with cost of 
a trap added. 

Nicholson expansion steam traps are 
easily adjusted to pass condensate at 
any temperature below 212 F. Because 





there is only one moving part, remark- 
ably low maintenance costs are being 
shown. Easily installed, usually without 
supports. Lengths, 9’ to 40’. Press. 0 to 
250 Ibs. Freezeproof. 


For All Equipment Using Steam or Hot Water 


Pipe Coils 
Radiators 
Retorts 
Separators 
Steam Stills 
Storage Tanks 


Dryers 
Evaporators 
Heat Exchangers 
Heaters 

Kettles 

Paper Machinery 


CATALOG 751 
160 Oregon St., Wilkes-Barre, Pa. 








USM NICHOLSON SQ 
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294 Water Treatment — Bulletin 
5000, 24 pp, explains the reasons for boiler 
water treatment and tells services offered 
by company in providing formulations for 
individual plant requirements. Covers 
pre-treatment, internal treatment, treat- 
ment application, blow-down adjustment, 
test control. Deseribes equipment Dear 

born Chemical Co 


295 feedwater Treatment [ere 
is a 10-pp illustrated report on boiler feed- 
water treatment tor a high-pressure, high- 
makeup power and steam producing plant 
It is based on studies to determine best 
method of meeting requirements for both 
the high-pressure steam used in power 
generating turbines and the district heat- 
ing steam for downtown Philadelphia 
Graver Water Conditioning Co 


296 Microbiological Control — 
Technical Article 38C, 12 pp, is an illus- 
trated discussion of microbiological contro] 
of and through industrial waters. A section 
on industrial water chlorination covers 
cooling waters and process waters. Other 
deal with chlorine metering in 
chemical processes and the sanitary Aas- 
pects of industrial water treatment. Wal- 
lace & Tiernan Co., Ine. 


sections 


OTHER EQUIPMENT 


297 Equipment For Buildings and 
Institutions — Bulletin WP-1099-B27M 
is a 20-pp revised booklet of condensed 
information On sizes, dimensions, cCapac- 
ities, ratings and features, of a wide-range 
of equipment. Covers air conditioning and 
refrigeration products, with auxiliaries; 
oil, gas and dual fuel engines, deaerators 
and deaerating heaters; water condition 
ings; steam turbines and turbine genera- 
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tors; liquid meters; centrifugal and othe 
pumps. Worthington Corp 


298 Mechanical Draft Fans — Me- 

chanical draft fans for both forced and in- 
duced draft service are described in 20-pp 
Sulletin 168. Ilustrated with drawings of 
typical fan types and photos of installa- 
tions, includes performance curves showing 
efficiencies of various types of fans. The 
Green Fuel Economizer Co., Inc. 


299 Dowtherm Vaporizer — Bulle- 
tin No. 48-2, describing manufacturer's 
Type “A” Dowtherm Vaporizer, tells how 
this unit is designed to evaporate Dow- 
therm to provide dependable operation at 
maximum temperatures. The Wickes 
Boiler Co. 


300 Ejector Instruction Manual — 
Bulletin J-50-7 is a 36-pp handbook cov- 
ering operation, selection, installation and 
maintenance of steam jet air ejectors. Dis- 
cusses twin and triple element ejectors, 
surface and jet inter- and after-condensers, 
isolating valves, drain traps, and 
back pressures, steam nozzles. Foster 


W heeler ( orp. 


301 Air Preheaters — Illustrated 
Bulletin A-11610, 8 pp, defines air preheat 
and explains its benefits in terms of in 
creased efficiency and capacity and flame 
stability. Provides general description of 
company’s Ljungstrom preheater. The Air 
Preheater ( orp 


302 


steam 


Motorized Chimney Draft — 
The advantages of mechanical draft in 
supplying positive, uniform, adequate 
draft, regardless of variable weather condi- 
tions or inadequate chimney or breeching 
construction are shown in detail in Bulletin 
I-52. Also discusses other advantages, in- 


WANTED! 


man with practical 


experience to sell 
water 
treatment! 


Are you about 30? Have you a practical knowledge 
of power plant procedure? Do you know boiler 


cluding eliminating need for tall stacks. 
L. J. Wing Mfg. Co. 


303 Feedwater Heating System 
This bulletin describes a flash-type deaer- 
ating feedwater heating system offering 
flexibility in the use of steam at different 
levels. The Whitlock Mig Co. 


304 


H-18, 


Turbine Generators — Bulletin 

10 pp, covers turbine generators of 
500 kw and above, pictures nearly 50 tur- 
bine-generator installations, both utility 
and industrial. Brief discussions of genera- 
tor and exciter cooling methods are in- 
cluded. A reference section offers detailed 
drawings showing a typical installation 
arrangement. Elliott Co. 
305 Chemical Cleaning Service — 
Reduced maintenance and outage 
time are among advantages of company’s 
chemical cleaning service for steam equip- 
ment and water lines discussed in this 8-pp 
bulletin. Before-and-after photos show 
some actual cleaning jobs. Dowell Inc 


306 Hydraulic 


cular 50-A, 6 pp, describes 
hydraulic jacks, hydraulic 
and test pumps, and hydraulic units for 
forcing, pressing, pulling, ete. Includes 
application suggestions, material specifica- 
tions, capacities. Richard Dudgeon Inc 


costs 


Equipment — Cir- 
and pictures 
high-pressure 
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SAFE 


for 


dan gerous 
Cc 


damp and 


dusty 


locations 


operation? Are you interested in chemistry? Would 
you like to be trained as a Sales Engineer? 


If your answers are “yes,” 


we'd like to talk to you. 


Promotions soon will create openings in established 


territories in the East and Middle West. 


The men 


who fill these positions will be paid salary, commis- 
sion and expenses—will participate in our profit- 
sharing, group insurance and sick benefit programs. 
Write Mr. W. H. Bingham for confidential interview. 


Dearborn 


DEARBORN CHEMICAL COMPANY, Merchandise Mart Plaza, Chicago 54, Ill. 
Phone: WHitehall 4-3273 
For more data circle 595 on Post Card 
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CLASSIFIED ADVERTISING 
POSITION WANTED 


experienced Swi tohb« rd operator wishes operating 
job in Central S ab Station, Box No, 1682 
POWER ENG iINI ERING, 110 South Dearborn 
Street, Chicago 3, Illinois 


FOR SALE 


GENERATOR 








SETS two 50 KW 
250 volt D.C, 208 volts 3 phase; 60 
With starter panel. Practically new 
KW inita, Machinery Floating 
EQUITABLI EQUIEMENT CO 
New Orleans 12, La \ 


MOTOR 
One 100 KW, 
cycles motor 

Also two 30 
Equipment 

INC., 410 Camp St 
RA-9744 


USE CLASSIFIED ADVERTISING 
Tt Pays 





J. E. SIRRINE COMPANY 


Engineers 


Design and Supervision of Steam and Hydro- 
electric Power Plants, Industrial Plants, Me- 


chanical and Operating 


Surveys, Appraisals @ Plans 
GAGE GLASSES AND 


© Reports 
High Pressure Rubber Gaskets 
ALL SIZES TO FIT YOUR GAGES 


Greenville, South Carolina 








ERNST WATER COLUMN & GAGE CO. 
Send for Catalog LIVINGSTON, N. J. 











TOTALLY - ENCLOSED 
Explosion-Proof MOTORS 


with or without fan 
Request Bulletin 


U.S. ELECTRICAL MOTORS, Inc. 
LOS ANGELES 54, 


CALIFORNIA MILFORD, CONN. 
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f\LG FORGED SvEEGL 


Edward UNIVALVES 
lower Pressure Don 25-500 with Straight Thru How 


As shown photographically here, the stregmilined internal contours and the inclined stem construction of the 
Edward Univalve give straight through flow > which careful laboratory tests have shown to result in 
pressure drop 25 to 50% lower for Univalves than other globe valve types. Turbulence, too, is greatly 
lowered by these streamlined contours. And lowering turbulence lengthens valve life by eliminating vibration, 
the principal cause of wear in small globe valves, . 


But lower-pressure drop and less turbulence are net the only reasons the Univalve has become an industry 
standard for tough high pressure, high temperature $ 8 | are just a few of the benefits which add 
up to longer life and lower maintenance for this outstana "ie Steel Valve. 


LONGER PACKING LIFE through a positive backseat and deep 
cooling chamber which protects packing in service. 

Isolation of packing prevents blow-out when 

repacking under pressure. 


PERFECT ALIGNMENT, EASY DISASSEMBLY when 
necessary, through foolproof patented body-bonnet 
connection. 


EXTRA WEARING SEATING SURFACES— 

seat formed by application of 

continuous ring of Stellite to valve body; 

Stellite hard-facing applied to alloy 

steel disk. 

EASY PACKING ADJUSTMENT 

with through bolted, accurately ‘a, DESIGNED FOR HIGH-PRESSURE, 
medians : HIGH-TEMPERATURE APPLICATIONS 


Two different classes rated for 1500 Ib sp 


EFFORTLESS SEATING 
with Impactor handwheel A ot 1023F or 2500 Ib sp at 1033F. 


in sizes 114 in. / AVAILABLE IN A WIDE RANGE OF SIZES 
and larger. / 4 Furnished in 1500 Ib or 2500 Ib pressure 
classes in sizes from 4 in. to 2 in. 

CHECK VALVES, TOO 

Check type Univalves, of spring loaded piston design, 

have the same basic construction as globe Univalves. 

Use them together for all welded construction for small 

pipe lines, eliminating ail bonnet joint leakage problems. 


IDEAL FOR BLOW-OFF SERVICES 

Univalves meet all ASME code requirements for 
zblow-off service and are adaptable for high 
pressure installations to 3120 psi boiler pressure. 


, tio, Get the full story on Univalves, ideal all-purpose 
- steel valves—write for Catalog 12G1. 


BS Rah Edward Valves, inc. 


straight thru flow of this valve. Subsidiary of ROCKWELL MANUFACTURING COMPANY 
220 West 144th Street, EAST CHICAGO, INDIANA 
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Before you buy any equipment for recovering fly ash... 


against 


MULTICLONE’S 
Multiple Advantages 


Because the advantages of MULTICLONE are so clear-cut, so vitally 
important, so far-reaching in the savings they make, we urge you to make a 
factual unbiased comparison of MULTICLONE fly ash collection equipment 
against any other in the mechanical recovery field. Only by making such a 
comparison can you fully appreciate the major savings and greater perform- 
ance you get by installing MULTICLONE Collectors! 


COMPARE Space-Saving Compactness! 


Plant space costs money—particularly at today’s high con- 
struction costs. Because the MULTICLONE is more compact, 
size for size, it makes really important savings in space and 
plant costs. Note in the chart how the MULTICLONE requires 
substantially less space—both in floor space and cubic space 
—than any other 

unit of compara- a, 

ble capacity and In Cu. Ft. 
performance. This , 

means vital sav- Collector A 2.1 1.8 

ings in construc- 

tion costs! 


COMPARE Recovery Efficiency! 


It is a recognized fact that the separating efficiency 

of a cyclonic tube increases as the tube diameter 
decreases because smaller tubes generate greater 
centrifugal forces. The patented vane in the 
MuLTicLtone makes the use of small tubes practical 
without complicated manifolding and permits com- 
pacting many small tubes into one simple, highly — 
efficient unit. Muttic.tone’s higher centrifugal forces fe 
throw out not only the large, medium and small \ 
particles, but also an unusually high percentage of 

the extremely small particles of 10 microns and 

less. Result—-more complete recovery of all sus- 


pended particles from the gas stream! poh 2 


COMPARE All-Around Simplicity! 


The Muttictone is simple and inex- == 
pensive to maintain because there are ] ] 


COMPARE Dollar-Saving Adaptability! 


Savings in space is just one of many ways MULTICLONE 
reduces installation costs. Because the shape of the unit 





can be readily varied (long and narrow, short and wide, or 
square) to fit available spaces, the MULTICLONE can often be 
tucked into odd corners and waste areas too restricted for 
other equipment 


no highspeed moving parts to repair 
or replace...no pads or filters to 
clean or renew...nothing to choke 
the gas flow or increase draft losses 
as suspended materials are recovered. 


Moreover, inlet-outlet ducts can be 
varied—side-inlet side-outlet, or side- 
inlet top-outlet-—to meet low headroom 
or restricted side clearance require- 
ments and the single-inlet single- 
outlet duct design permits greater flex- \y Nw 
ibility and simpler installation. These ide inlet, Side inlet, 
all add up to vital savings in installa- 
tion costs! 


In addition, the square, flat-sided 
shape of the MuLTIcLoNeE and its 
straight inlet and outlet ducts are far _ 
simpler to install and insulate. And 
since the recovered material from an 
entire bank of tubes is collected in a 
single hopper, it is much easier to serv- 
Side outlet Top outlet ice and maintain than the multiple 
hoppers of conventional cyclone units. 
Here again, the MULTICLONE saves in 
many ways—all of them important! 





Multiclone 


Whether your recovery installation is in a new structure or for modernizing present 
equipment, you will be far ahead by installing MutticLone Collectors. Our experienced engi- 
neers will gladly make helpfal suggestions for simplifying your recovery problems. A letter, 
wire or call to our nearest office places this 
assistance at your service without obligation. 


WESTERN 
enon 2 2k 2 Genen, | 


ENGINEERS, DESIGNERS & MANUFACTURERS OF EQUIPMENT FOR 
COLLECTION OF SUSPENDED MATERIALS FROM CASES & LIQUIDS 


Send for Helpful Literature! This factual 


MULTICLONE literature explains the basic principles 
of cyclonic dust recovery and gives technical data 
helpful to anyone contemplating a dust or fly ash 
recovery installation. Write today for your free copy! 


Main Offices: 1029 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDOG., NEW YORK 17 * 1 N. Lo SALLE ST. BLDG., CHICAGO 2 
1429 PEACHTREE ST. N.E., ATLANTA * HOBART BLDG., SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 
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Remove studs between inlet and 
outlet ends. Then the whole center 
section can be slipped out as a unit 

. and quickly and easily replaced. 


Figure the savings for yourself! 


Here, Chapman design gives you 
the smooth operation and quiet 
closing of the 2-piece Tilting Disc 
Check Valve . . . with the unique 
advantage of practically immediate 
interchangeability of ‘‘the works.” 
And on/y Chapman makes this com- 
plete line of Tilting Disc Check 
Valves. Send for your Chapman 


“Check Book”’ now! 


stag F | 


Mili 


oe 





The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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HE turbine shown is lubricated with Texaco 
Regal (RGO). This is the oil that tests prove 


has more than ten times the oxidation-resistance 
of ordinary turbine oils, and far superior rust- 
and foam-inhibiting ability. 

Because Texaco Regal Oil (RG O) does such 
a fine job of keeping turbine systems clean, you 
can count on keeping bearing temperatures nor- 
mal and governor response instantaneous. You 
can also count on extra-long service from the oil 


itself. 


There is a complete line of Texaco Regal Oils 
(RGO)... for every type and size of turbine, 
every operating condition. They meet the strin 
gent requirements of all leading turbine builders. 

Let a Texaco Lubrication Engineer show you 
the benefits of using Texaco Lubricants through- 
out your plant. Just call the nearest of the more 
than 2,000 Texaco Distributing Plants in the 48 
States, or write: 

The Texas Company, 135 East 42nd Street, 


New York 17, N. Y. 


O Regal Oils (R& 0) 


Sig TEXACO tol 
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